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Cover art by Myles Charles, Saskatchewan Education, Training and Employment, depicting 
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1970s. 


Preface 


Wild rice has been a traditional food of the native peoples of eastern North America for genera- 
tions. Although the crop was introduced into Saskatchewan in the 1930s, it was not until the 1970s 
that the commercial potential of wild rice was widely appreciated. The wild rice industry began 
flourishing in earnest in 1978 and has added an important new dimension to the economy of north- 
ern Saskatchewan. This has been achieved through the enterprising spirit of the northern entrepre- 
neurs who were willing to invest time and resources in a new endeavour. Provincial government 
regulations stipulating that growers must be long-time residents of northern Saskatchewan, and the 
involvement of the Saskatchewan Indian Agriculture Program, have encouraged the participation 
of Aboriginal peoples in an industry that is in harmony with the natural environment. Saskatchewan 
is now the leading producer of lake-grown wild rice in North America. 


This book is intended as a reference manual of the wild rice industry in Saskatchewan and contains 
a practical guide to the planting, growing, harvesting, and processing of wild rice, as well as a brief 
discussion of the economics of a wild rice operation. Recommended procedures for successful 
crop development are related to the habitat requirements of the plant. Information on efficient 
harvesting incorporates the latest research on airboat design and operation, as well as practical tips 
for maintenance. Other topics, such as processing and grading standards, help to complete this 
general overview of the wild rice industry. The nutritional value of wild rice is described, together 
with a few recipes that we hope will encourage readers to try this versatile, gourmet grain. 


Although Canada officially uses the Metric System (SI), many traditional wild rice growers still 
use Imperial units of measure. Therefore, with the exception of certain graphics, this text gives 
units in SI followed by their Imperial equivalents. For the convenience of the reader, a Conversion 
Chart of common units is provided at the end of the book. 


This book is dedicated to the memory of Pab Orcajada, 
who died in a boating accident on August 4, 1994, 
while conducting a wild rice research experiment. Pab 
was the Province’s senior Wild Rice Agrologist, work- 
ing with Saskatchewan Agriculture and Food for many 
years. He was a strong advocate of research, and it is 
his support and enthusiasm that has made this book 
possible. 
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CONVERSION TABLE 


1. WILD RICE - NORTH AMERICA'S ONLY NATIVE 


CEREAL 


WILD RICE - A CROP WELL 
SUITED TO NORTHERN 
SASKATCHEWAN 


Northern Saskatchewan is a land of forests 
and lakes, developed on the glacially- 
scoured ancient rocks of the Precambrian 
Shield. The shallow lakes and slow- 
moving rivers provide an ideal habitat for 
wild rice (Figure 1). This crop, grown in 
harmony with nature, has added a new 
dimension to the economy of the region. 


Average temperatures during the long days 
of summer typically rise to 16-18°C 
(60-65°F), but by late August there is a 


risk of frost. Soon after, the land lies 
dormant in the frigid grip of winter, with 
temperatures commonly falling below 
-30°C (-22°F). The accumulated 
snowfalls begin to melt in April. By May, 
most of the ice cover on the lakes has 


- disappeared (Figure 2), and with it comes 


the promise of another bountiful wild rice 
year. 


For any mid-latitude grain crop, the 
growing season must be sufficiently long 
for the plants to reach maturity before they 
are killed by autumn frosts. Vegetables 
such as potatoes and carrots can be grown 
successfully in small garden plots, but 


Figure 1 Shallow bays, such as Aubichon Arm near Ie-a-la- 
Crosse, provide ideal habitat for wild rice. 


1 


- Figure 2 Spring break-up brings renewed activity on the lakes. 


climatic conditions and shallow soils limit 
the. opportunities for large-scale 
agriculture in the north, and the familiar 
crops of southern Saskatchewan are 
absent. 


The potential for wild rice in northern 
Saskatchewan is largely determined by 
physical geography, especially by regional 
differences in climate and hydrology 
(Figure 3). Climatic conditions become 


more severe towards the northeast corner . 


of the province. Similarly, lakes and rivers 
are not uniformly distributed, and 
characteristics such as depth and water 
chemistry, which affect the growth of 
aquatic plants, are quite variable. 
Consequently, the most favourable areas 
for wild rice are found along the margin of 
the Canadian Shield and Churchill River. 
This is reflected in the distribution of wild 
rice permits in northern Saskatchewan, 
although undoubtedly the location of 


settlements and road access has 
contributed to the present pattern of 
activity. The relationship between active 
permits and potential for wild rice 
development in northern Saskatchewan is 
shown in Figure 4. 


WILD RICE - A TALL AQUATIC 
GRASS 


The species that grows in Saskatchewan is 
known scientifically as Zizania palustris. 
The characteristic form of the species is 
illustrated in Figure 5. 


Zizania is a member of the grass family, 
and its hollow cylindrical stem and long, 
narrow blade-like leaves resemble those of 
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Figure 3 The hydrology and climate of northern Saskatchewan. 
For each station, average monthly temperatures are shown by the 
line and average monthly precipitation by the bars. Average — 
annual temperature and total annual precipitation appear below 


the name of each station. 
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Figure 4 The distribution of growers permits (@) in relation to 
habitat potential for wild rice in northern Saskatchewan. 
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Figure 5 Zizania palustris: the commercial 
species of wild rice grown in Saskatchewan. 


wheat, oats, and barley. However, these 
familiar crops of southern Saskatchewan 
have all descended from ancestral types 
that originated in Asia. In contrast, wild 
rice is native to the Great Lakes region of 
North America, although its geographic 
range has been extended through 
deliberate introduction by man over many 
years. Zizania palustris is an annual plant 
that must develop from seed each year. It 
is the most common commercial species of 
wild rice in Canada and the northern 
United States, but other species, 
distinguished by height and_ the 
characteristics of the mature grain, have 
more localized distributions (Figure 6). 
Zizania aquatica grows in muddy streams 
and ditches in southern Ontario and 
Quebec, and Zizania texana is a rare, 
perennial species that grows from year to 
year from long-lived rootstocks. It is 
found only in the cool waters issuing from 
a single spring in Texas. 


Zizania latifolia, another perennial species, 
is native to Asia. Its swollen shoots are 
sometimes eaten as a vegetable, and the 
plant is also used for forage. Cultivated 
tice (Oryza sativa), the staple grain of 
South East Asia, is only distantly related to 
wild rice insofar as they are both members 
of the grass family. 


——___—____~n © © @ @ 


Zizania palustris var. palustris & interior 
Zizania aquatica var. aquatica 


Zizania aquatica var. brevis 


Zizania texana 


Figure 6 The geographic ranges of wild rice species in North 
America. 


THE GROWTH OF | 
SASKATCHEWAN'S WILD RICE 
INDUSTRY 


Wild rice was introduced to Saskatchewan 
in the mid-1930s to provide food for 
muskrats and waterfowl in order to 
enhance trapping and hunting for northern 
residents. A few of these early stands 
persisted into the 1960s, when interest 
arose in the commercial potential of wild 
rice. 


Commercial harvesting in Saskatchewan 
began in 1965, and by 1968, had reached 
approximately 14,000 kg (31,000 Ibs). 
High wholesale prices in the late 1970s, in 
excess of $15.00/kg ($7.00/Ib), spurred 
enthusiasm. Crop production increased 


1,200,000 


dramatically, both as a result of new stands 
being established and the greater use of 
airboat harvesters (Figure Ly: 
Saskatchewan is now the leading producer 
of wild rice in Canada, with a total of 0.9 
million kg (1.9 million lbs) harvested 
in1993. 


Wild rice has been used as a food for 
centuries in the Great Lakes region, and 
many stands were established by 
voyageurs during their explorations of the 
continental interior. Wild rice is now 
grown extensively in Saskatchewan, 
Manitoba, and Ontario. Good production 
is reported from recently established 
stands in Alberta, and seeding trials have 
been carried out in British Columbia, the 
Yukon, and Quebec. Some local 
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Figure 7 Wild rice production in Saskatchewan 1970-1993. 
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Figure 8 Wild rice production 
and Alberta 1985-1993. 


production is also reported from the 
Maritimes. Annual wild rice production in 
Canada since 1987 has_ exceeded 
1 million kg (2.2 million lbs); record 
production was reported in 1991 with 
nearly 2 million kg (4.5 million Ibs) 
harvested. | Saskatchewan production 
typically accounts for 50% of the Canadian 
total, but annual yields are greatly 
influenced by weather conditions. High 
water levels following excessive snowmelt 
or heavy rain later in the growing season 
can reduce yields significantly, and 
production can be further reduced by 
strong winds or early-autumn frosts prior 
to harvest. Dramatic crop failures have 
occurred in Manitoba and Ontario for 
these reasons. This is readily seen in 
Figure 8, which compares wild rice yields 
in the major producing areas of Canada for 
the period 1985-1993. 


jo90 1991 1992-1998 


1 
1989 


in Saskatchewan, Manitoba, Ontario, 


Continued expansion of the industry in 
Saskatchewan has tended to mask annual 
variation in production, but large 
differences in yield do occur at specific 
sites from year to year. This is clearly 
illustrated by photographs of a wild rice 
stand in the Montreal River near La Ronge 
taken in 1984 and 1985 (Figure 9). 


SASKATCHEWAN WILD RICE - A 
NATURALLY GROWN PRODUCT 


Wild rice is sensitive to fluctuating water 
levels and can easily be drowned or 
uprooted by rising water. However, 
Saskatchewan growers are prohibited 
from altering water levels without first 
undergoing a detailed approval process. 


hi 


Figure 9 Water depth is critical for growing wild rice as seen in 
this stand in the Montreal River near La Ronge. High yields can be 
expected under favourable conditions (upper photograph), but the 
crop develops poorly when water levels are high (lower 


photograph). 


Wild rice responds to fertilizer and weed 
control, but provincial government 
regulations also forbid the use of any 
chemicals in northern water bodies. 
This policy is stringently upheld by the 
growers, and the concept of a pristine 
environment is actively promoted as an 
important and profitable marketing 
strategy for Saskatchewan wild rice. 
Because of this, Saskatchewan wild rice 
has captured the interest of gourmet and 
health food industries around the world as 
a natural and nutritious product. 


COMPETING WITH THE UNITED 
STATES 


Wild rice grown in shallow lakes and 
streams has been a traditional crop in 
Minnesota and Wisconsin, and similar 
stands have been established in Idaho. 
Fluctuations in yield hampered expansion 
of the industry in the United States during 
the early years. In an attempt to stabilize 
production levels, experiments were begun 
in the 1950s to grow wild rice under 
controlled conditions in dyked paddies. 
By 1968, 360 hectares (900 acres) of 
paddies had been established with yields 
of 168-225 kg/hectare (150-200 Ibs/acre). 
A variety of wild rice was introduced in 
1968 in which mature grains remain on the 
plant rather than being shed or shattered 
when ripe as is the case with unselected 
varieties. The nonshattering variety of 
wild rice grown in paddies is harvested by 
specially modified combines. 


10 


Water depth is carefully regulated during 
the growing season, and agrochemicals 
are used to maximize yields. The paddies 
are drained prior to harvest and then 
reseeded to wild rice in much the same 
way as other grain crops. Wild rice yields 
of 1120 kg/hectare (1000 Ibs/acre) are 
typical under paddy cultivation, which is 
two to three times higher than normally 
achieved in natural stands. Paddy 
cultivation has also reduced the problem of 
unpredictable yields, and this has been an 
important factor in the expansion of 
commercial markets for wild rice. By 
1980, 5600 hectares (14,000 acres) of 
paddies had been established in 
Minnesota, with production in that year 
totalling 2.6 million kg (5.7 million Ibs) 
compared _to 1.1 million kg 
(2.5 million lbs) from lakes. The year 
1980 is significant because paddy wild rice 
cultivation commenced in California. 
Within 5 years, production exceeded that 
of Minnesota, and California is now the 
leading producer of wild rice in North 
America (Figure 10). 


Over 90% of the world's wild rice is now 
produced on paddies in these two states. 
Their combined production in 1993 
totalled 12.7 million kg (28 million Ibs) 
compared to approximately 1.0 million kg 
(2.2 million Ibs) in Canada. However, the 
smaller size of paddy grown wild rice has 
meant that Canadian lake wild rice is the 
preferred choice of the gourmet and 
health food industries. With the 
introduction of mechanization and large 
scale paddies, wild rice production in the 
United States is increasingly under the 


_ | i 


MINNESOTA LAKE} SS 
TRS 


j 1982 
1980 


1986 


10,000,000 
7 9,000,000 
8,000,000 
7,000,000 
6,000,000 
5,000,000 e 
4,000,000 == 
3,000,000 
2,000,000 
1,000,000 
0 


1992 
1990 
1988 


Figure 10 Wild rice production in Minnesota and California 1980-1993 


control of non-Aboriginal entrepreneurs 
and major corporations. However, 
programs and policies in Canada 
encourage Aboriginal involvement in wild 
rice production. This is another important 
distinction from the United States. In 


Saskatchewan, the Saskatchewan Indian © 


Agriculture Program (SIAP) has been 
active in the industry in cooperation with 
the Saskatchewan Wild Rice Council, a 
growers' organization with a large 
Aboriginal membership. Income derived 
from wild rice has, therefore, become an 
important supplement to the economy of 
northern Saskatchewan. 
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11. 


CONTRIBUTION OF WILD RICE 
TO THE ECONOMY OF NORTHERN 
SASKATCHEWAN 


The Saskatchewan wild rice industry is an 
important generator of economic activity 
for the northern part of the province, an 
area of high unemployment and limited 
economic opportunities. There are 
currently 345 northern residents, the 
majority of whom are of Aboriginal 
ancestry, who hold permits or licences to 
grow wild rice. Suitable wild rice habitat 
covers more than 20,000 hectares (50,000 
acres) of waterbodies across northern 
Saskatchewan, frem just south of 
Cumberland House to Sandy Bay in the 
east and from Meadow Lake to La Loche 


in the west. Between 8,000 and 10,000 
hectares (20,000-25,000 acres) of this total 
area are currently in production, indicating 
that there is potential for expansion of the 
industry. 


In the 5 years prior to 1993, green wild 
rice sales averaged about $1.5 million 
annually. In 1993, there were 42 northern 
residents who generated an income from 
wild rice of more than $25,000, and some 
growers reported gross incomes in excess 
of $100,000. 


Every year at harvest time, as many as 
1000 northern residents are employed in 
the harvesting operations which include 
operating the harvester, bagging, handling, 
and transporting the product. 


Two wild rice processing plants have been 
constructed in northern Saskatchewan and 
have been responsible for processing close 
to 90% of the total production. The 
processing plant at La Ronge employs 
about 30 individuals at the height of the 


_ processing season, which is generally from 


September to November. The smaller 
plant in Denare Beach employs 10-15 
individuals during operation. Income from 
operation of these processing plants is 
estimated at between $350,000-$500,000 
annually. 


There are presently more than 250 airboat 
harvesters in use in the province. Most 
have been constructed in Saskatchewan, 
and this industry activity also contributes 
to the northern economy. 


Marketing companies owned and operated 
by Saskatchewan residents are primarily | 
responsible for developing markets for 
Saskatchewan wild rice products. As part 
of their marketing strategy, these 
companies package some of their product 
in the province. A number of local 
residents are employed by a company 
which undertakes value-added processing 
and packaging operations in La Ronge. 


Pollen is transferred from one plant to 
another by wind. The grains mature 4-6 
weeks after pollination. During this time 
the maturing grain passes through the soft- 
textured milk and dough stages until it 
becomes firm and greenish-black in colour 
within the encasing hull. The stages of 
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crop development are shown in Figure 13. 
‘The first seeds usually ripen by the end of 
August, and must be quickly harvested 
because they are readily shed. However, 
seeds will continue to ripen over a period 
of several weeks until the plant is killed by 
frost. Seed loss during harvest is usually 
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Figure 13 Wild rice seeds start to germinate in the spring. A) The plant reaches the 
floating leaf stage in June. B) By early July its first aerial leaves develop. C) Flowering 
starts in late July. D) Seeds begin to ripen towards the end of August. 


sufficient to maintain established stands. 


from year to year. Natural losses occur 
both before and between harvest and often 
account for as much as 50% of production. 
Most of this seed will germinate the 
following spring, but some will lay 


allowing good stands to regenerate even 
after a poor growing season. 


Wild rice requires approximately 100 days 
to mature. The sequence of plant 
development and the associated activities 
of the growers are shown in Table 1. 


dormant in the mud for several years 


TABLE 1. CALENDAR OF EVENTS FOR THE WILD RICE CROP YEAR IN SASKATCHEWAN 
an DATES GROWER 


ACTIVITIES 


Check water depth. Remove debris that obstructs water flow. 


Changing water depth can be critical. Strong winds could 
seriously damage crop. 


DEVELOPMENT 
STAGES 


_— Goac 
“ pome | 
Tillering July 15 a 


Check uniformity of growth. Watch for wildlife that could 
damage the crop. 


Observe tiller development. High water levels may reduce 
tillering. 


Observe flower development. Uniform flowering is essential for 
a good crop. 


Early flowering 


Observe weather conditions. Strong winds, high temperatures, 
and heavy rain may reduce pollination success and lower 
ields. 


Prepare for harvest. Get harvest equipment ready. Order rice 
bags and other essential items. Organize for efficient 
harvesting. 


Grain formation 


Harvesting begins. Before starting to harvest, check ripeness 
of crop. 


Late fall 
Early spring 


Fall seeding starts in late September and can continue until 
freeze-up. Spring seeding starts as soon as the lakes are 
open. 
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3. CHOOSING THE MOST PRODUCTIVE WILD RICE 


HABITAT 


Genetic differences in wild rice affect the 
appearance and productivity of the plants. 
For example, studies repeated at the same 
sites over a period of several years indicate 
that the plants in the western districts of 
Saskatchewan tend to produce more tillers 
than those in the east, their stems are 
thicker, and they bear many more flowers. 
However, wild rice growing in unmanaged 
habitats is sensitive to environmental 
conditions, and this appears to be the most 
important factor determining crop yield. 


1988 
1987 


| 
Figure 14 
Saskatchewan 1987- 1993. 


In the early stages of growth, water depth 
is critical; the young plants can be 
drowned or uprooted by wave action. 
Very hot, dry weather or excessive rain 
later in the growing season can result in 
pollination failure, and seed formation will 
not occur. Mature grains can be lost under 
windy conditions, and the harvest period is 
shortened by early frosts. 


Regional production _ statistics in 
Saskatchewan clearly demonstrate how the 


kilograms 


1992 


1991 
1990 


Wild rice production in different regions of 


yields of wild rice vary from year to year 
(Figure 14). Production is traditionally 
highest in the central district, around La 
Ronge, but in 1993 this dropped to 
351,000 kg (774,000 Ibs) compared to 
481,000 kg (1,060,000 lbs) from Buffalo 
Narrows and other western sites. Yields 
were considerably lower in the east, where 
only 52,600 kg (116,000 Ibs) were 
recovered. Water levels in the central 
region were very low in the spring of 
1993, but many plants were drowned by a 
rapid rise in lake levels in the floating leaf 
stage. Conversely, some stands in the west 
were lost because shallow water made 
harvesting impossible. Growth was 
delayed in the east due to cool, cloudy 


conditions in the spring and summer. 


_ Water levels were also much higher than 
normal throughout the growing season, 


and many plants in the floating leaf stage 
were uprooted by strong winds in late- 
June. Severe frosts occurred in the second 
week of September, and several growers 
lost their entire crop. While 
Saskatchewan's total production went 
down in 1993, other producing provinces 
experienced crop failures. Manitoba and 
Ontario had practically no harvest, and 
much of the Saskatchewan crop was sold 
to out-of-province buyers. 


Water less than 60 cm. deep 
can make harvesting difficult. 


Water 60 - 120 cm. deep is ideal 
for sturdy, productive plants that 
can be easily harvested. 


Plants growing in water 150 cm. 
deep may be slender, weak, 
and late to mature. Wild rice 
may not survive in water over 
180 cm. deep. 


Figure 15 The effect of water depth on the development of wild 


rice. 


Even in years with perfect weather 
conditions, production at some sites is 
higher than at others because the growth 
and development of wild rice is influenced 
by many environmental factors specific to 
each site. | 


Oe nn 


WATER DEPTH 


Wild rice will grow in water up to about 
1.8 m (6 ft) in depth, but water depth is the 
most critical factor affecting crop 
development (Figure 15). If the water is 
too shallow, it will be impossible to 
harvest the crop. Tillering is reduced in 
deeper water, and the long spindly plants 
produce fewer seeds. Water depths 
ranging from 75-90 cm (2.5-3 ft) are ideal 
for commercial production where 
mechanical harvesters are used. 


Water depth is most critical in the spring 
when the seeds germinate. The first leaves 
that develop are thin and limp and remain 
submerged. The floating leaves develop a 
waxy coating which prevents gas 
exchange with the water. In very deep 
water, light levels are too low for proper 
growth; the leaves cannot reach the 
surface, and the plants drown. Wild rice 
seldom grows where the water level rises 
and falls by more than 90 cm (3 ft) during 
the course of the growing season. A 


sudden rise or fall of 15 cm (6 inches) © 
during the floating leaf stage can damage © 
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Figure 16 Stem breakage and lodging are 
common problems when wild rice grows 
in shallow water. 


the young plants. Midsummer flooding 
allows waves to batter the plants and 
eventually uproot them. 


In contrast, a significant drop in water 
level causes the plants to fail over and fail 
to straighten, called lodging (Figure 16). 
If an airboat harvester is used, the plants 
will get broken and most of the crop will 
be lost. A gradual drop in water level 
during the summer is normal and does not 
affect the crop. 


WATER CIRCULATION 


Wild rice grows well in lakes and streams 
where there is some water movement. In 
northern lakes natural water circulation 
occurs in the spring and fall. Oxygenated 
surface waters and nutrients are carried 
below and enrich the sediment and deeper 
layers of the lake. This helps to maintain 
the healthy ecosystem in which wild rice 
flourishes. Water circulation will also 
carry away dead plants; this prevents the 
accumulation of straw which can smother 
next season's crop. 


In bigger lakes, good sites are often found 
in bays or sheltered areas where nutrients 
are carried in by streams or rivers (Figure 
17). .Stagnant ponds are typically 
unproductive because of unfavourable 
sediment chemistry. The absence of 
oxygen causes the sediments to become 
anaerobic and results in germination 
failure and nutrient imbalances. Fast 
flowing rivers are also poor wild rice sites 
because the coarse roots do not provide 
good anchorage, and the plants are easily 
uprooted by the currents. 


‘The ideal water depth is 60-120 cm (24-48 inches). 

™ Water depth should not fluctuate greatly over the course 
of the growing season. A constant or gradually 
declining water level is preferred. 

m™ Sites should be free of rocks, logs, and plant debris 

which may damage harvesters. 

Artificial regulation of water depth is prohibited. 
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Figure 17 Slow moving rivers, such as 
Limestone River in eastern 
Saskatchewan, can be very productive 
wild rice sites. 


™ Good sites are often located in sheltered bays on large 
lakes where water circulation is sufficient to stir up the 


sediments and carry away dead straw. 
™ Good circulation occurs in sheltered bays with inflowing 
or outflowing streams. 
= The sluggish current in wide, slow-moving streams can 
provide ideal conditions for wild rice. 


WATER CLARITY 


The small wild rice plants require sunlight 
as they begin to grow under water. If the 
water is too deep or clouded with fine 
suspended material, there may be 
insufficient sunlight getting to the bottom 


of the lake. An unbroken layer of floating 
algae, scum, or plant debris will also affect 
light penetration. Conditions like these are 
bad for growth. 


WATER QUALITY 


Water quality refers to the nutrient levels 
and other chemical properties of the water. 
Dissolved salts, particularly sulphates, and 
gases like carbon dioxide all influence the 
quality of the water. Wild rice will not 
grow well in mildly acidic water that is 
low in essential nutrients. Neither will it 
grow well in alkaline and saline water. 
Thus, it is never successful in the sloughs 


= Water must not be so muddy t that tight cannot penetrate. 
@ Water must be free of algal scum. 
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and ponds in southern Saskatchewan. 


Water quality can be assessed by using 
instruments to measure the pH and 
conductivity of the water (Figure 18). 
The pH meter measures the acidity of the 
water on a scale of 1-14; it provides an 
indirect measure of nutrient 
concentrations. Water samples with a pH 


value of 7 are considered neutral; values 
lower than 7 are acid, and values higher 
than 7 are alkaline. Waterbodies with a 
pH of 7-8 are ideal for wild rice, but good 
growth has been reported over a pH range 
of 6-8.5. Very acidic (pH 4-5), nutrient 
poor water that drains from bogs is not 
good for wild rice. A conductivity meter 


measures the concentration of dissolved 
mineral salts in the water. Best growth 
occurs in water with a conductivity reading 
of 100-250 units, but suitable conditions 
range from 60-300 units. Nutrient levels 
may be inadequate below 60 units, and 
above 300 units, some minerals may be 
approaching toxic concentrations. 


™ Water cannot be salty. 


detergents. 


Water should be slightly alkaline, with a pH of 7.0-8.0, 
and a conductivity of 100-250 units. : 


m™ Water cannot be polluted with industrial oils and 


Addition of fertilizers is prohibited. 


Figure 18 On-site measurements of habitat conditions will help to 
determine site quality. 


Wild rice absorbs most of its nutrients 
from the sediments. It will grow on a 
variety of sediments, but the most pro- 
ductive stands are typically associated 
with soft organic materials that are eas- 
ily permeated by roots. This bottom 
layer should be at least 45 cm (18 inches) 
thick to allow the root system to develop 
properly. Good root development is nec- 
essary for secure anchorage of the 
plants. If the sediment is too loose, the 
plants may pull out easily. Similarly, the 
plants may be swept away if they can- 
not penetrate hard substrates. Bare sand, 
gravel, or rock should be avoided. 


The sediment on the bottom of lakes is 
naturally low in oxygen, and conse- 
quently, many chemical compounds ex- 
ist in a reduced (un-oxidized) state. For 
example, iron is present in its highly 
soluble ferrous form, and this can limit 
the uptake of more essential nutrients. 
Wild rice, like most aquatic plants, can 
supply oxygen to its roots through spe- 
cially modified, hollow stems. Surplus 
oxygen transmitted through the plant 
passes out of the roots and into the sedi- 
ments. Toxic concentrations of iron, 
manganese, and other elements are pre- 
vented from accumulating in this way. 
The rust staining on roots is evidence of 
this process of radial oxygen loss. An 
extreme case of reduction occurs in mud 
which gives off hydrogen sulphide gas 
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when disturbed. Such sediments smell of 
“rotten eggs” and should be avoided. 


The state of oxidation is a major factor af- 
fecting wild rice production. Many sites 
which are seeded to wild rice seem inca- 
pable of nurturing the crop for this reason. 
Seeds do not germinate or seedlings die 
before aerial leaves emerge from the wa- 
ter. 


Researchers have used Eh meters to mea- 
sure in millivolts (mV) the condition of the 
sediment in order to test the productivity 
of a potential site. Eh meters can be pur- 
chased through most scientific equipment 
supply companies. In normal, well aerated 
agricultural soils, Eh readings are positive, 
but in waterlogged sediments Eh readings 
fall below zero because oxygen diffusion 
from the atmosphere is limited. Eh read- 
ings in productive wild rice lakes are gen- 
erally above -200 mV, and preferably above 
- 150 mV. The sediment should be dis- 
turbed as little as possible during sampling, 
and several samples should be taken at each 
site at depths of between 5-10 cm (2-4 
inches). 


A piece of iron submerged at a potential 
site can be used as an alternate and prac- 
tical method of assessing Eh characteris- 
tics. The iron will rust more quickly 
under well-oxygenated conditions, and 
this is indicative of a better site. 


Avoid very loose ooze. 


deal, 
although 20 cm (8 inches) will do. Many commercial sites 
have more than | m (40 inches) of sediment. 


Avoid bare sand, gravel, or rock. 
The sediment must have a sufficient supply of oxygen for 
proper root growth. Avoid sediments which smell of "rotten 


eggs". 


Test sediment Eh; a reading above -150 mV is considered 


suitable for wild rice. 


PROTECTION FROM WIND AND 
WAVES 


A well-sheltered site is important for wild 
rice. A lot of wave action will uproot the 
buoyant young plants, particularly during 
the floating leaf and early emergent 
stages. Strong winds at harvest time will 
shatter the ripe grain. Good sites might be 
found in smaller lakes or bays surrounded 
by tall trees or behind islands (Figure 19). 


However, some water movement can be 
beneficial. Good stands of wild rice are 
often found in locations where old plants 


are uprooted by ice movement during 
spring break-up. Uprooting the plants 
loosens the soil and mixes oxygen into it. 
It also prevents a build-up of dead stems 
from several seasons of growth. Such 
heavy straw accumulations can smother 
the seed and young plants. It also 
promotes decomposition which diverts 
oxygen to bacteria and other organisms. 
Straw can be a problem in very sheltered 
sites; this is discussed further in section 4. 


shelter is required. 


Wind and waves can uproot wild rice plants and increase 
shattering losses of mature grain. 
m The larger the lake and straighter the shoreline the more 


More shelter is required as water depth increases. 


Figure 19 Shelter from strong wind and wave action is critical for 
successful production of wild rice. Islands and tall trees often 
provide the best protection. 


PLANT COMPETITION 


Wild rice is an annual plant with high light 
requirements and consequently does not 
compete well with taller, emergent perennials 
such as spike rush (Eleocharis palustris) and 
cattails (Typha latifolia) which renew growth 
early in the spring. The types of plants 
growing in the shallow waterbodies can be 
used as indicators of site conditions. The 
best plant indicators for good sites are 
yellow pond lilies, water milfoil, and the 
pond weeds that are known scientifically as 
Potamogeton pectinatus and P. richardsonii 
(Figure 20). Small growths of these plants 
indicate a good site, but dense patches of fine 
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leaved plants, especially of water milfoil 
(Myriophyllum exalbescens) and coontail 
(Ceratophyllum demersum), as well as 
Richardson's pond weed (Potamogeton 
richardsonii), may provide too much 
competition for wild rice by taking up 
essential nutrients, shading out the seedlings, 
or entangling the young plants and preventing 
them from reaching the surface. A site which 
supports mainly bladderwort (Utricularia 
vulgaris) or white water lilies is likely to be 
a poor place for wild rice because these 
plants can grow in nutrient-poor, acidic 
waterbodies (Figure 21). 


Figure 20 Potamogeton spp. - perennial 
pondweeds with fibrous roots developing 
from the lower part of the stem. The species 
found in wild rice habitats are completely 
submersed, although flowers are sometimes 
seen projecting above the water. The different 
species can be distinguished by their leaves. 
P. pectinatus has long threadlike leaves: P. 
richardsonii has broader, clasping leaves and 
is the commoner of the two species. 
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Figure 21 Common 


aquatic plants found in "7 
wild rice habitats. = a 
; ; . |_-@ 
Utricularia vulgaris (bladderwort) - a f et 
submersed plant with stems up to a act 
metre in length that float just below oe 
the surface of the water. The leaves 
are small and much-divided, and bear 
numerous bladders which are used to 
trap and digest small animals such as 
water fleas. Clusters of small, yellow HY 
flowers develop on long stems. 35 WAY 
Sane 
_ ae 
x VW a4 sisi 


4] 


NW \ 


=) AS 


yy » 2 As nh VA 
9 NWS spe Z ASS ¢: nA 
(pia Sm AN\\\ 
Ap)’ WOW 
fi {3}; Ms) a ~— 


SA 


~= Ceratophyllum demersum 
( ( (coontail) - a completely 
submersed aquatic plant which 

\ } branches freely to give dense 
y) 7 masses. The thread-like leaves 
WV Zgo~ are divided, and become more 


~ SS densely crowded towards the 
ends of the branches. The 
flowers are very small and 
seldom observed, but produce 
abundant fruits that are an 
important food of aquatic birds. 
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Myriophyllum exalbescens 
(water milfoil) - an aquatic 
perennial plant with 
elongate, branching stems 
which arise from a 
creeping rhizome. The fine 
feather-like leaves are 
arranged in whorls or 
clusters around the stem. 
Small purplish flowers 
appear in summer 
protruding above the water 
on a short spike. 


The presence of water lilies affects a wild 
rice crop. The shade of the lily pads which 
float on the water may prevent the growth of 
the aquatic plants that remain completely 
submerged. Early germination and rapid 
development usually allow wild rice to 
become established before the leaves of the 
water lilies are fully expanded (Figure 22). 
However, if large colonies of water lilies 
completely cover the water surface, they 
prevent light penetration, the growth of wild 
rice ceases, and the crop dies. oe 


A. similar effect occurs with bur-reed 
(Sparganium eurycarpum), which develops 
ribbon-like floating leaves as it begins to 
grow. At this stage, the young bur-reed 
plants are often mistaken for wild rice, and 
this can cause further disappointment when 
what appears to be a promising crop fails to 
develop (Figure 23). 


Small free floating plants such as duckweed 
(Lemna minor) and dense blooms of algae 
can sometimes interfere with wild rice in the 
early stages of growth. 


Similarly, in very dense stands of wild rice, 
plants will compete with each other for light 
and nutrients. This is usually not a serious 
problem in unmanaged natural stands, but 
thinning is often required to maximize yields 
in paddy crops. Stem densities in productive 
wild rice stands in Saskatchewan typically 
range from 40 to 60 stems per square metre 
(4-6 stems per square foot), compared to 
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Figure 22 Although waterlilies are an 
indication of a good site, a thick growth 
should be avoided as this can shade out 
the wild rice. 


more than 300 stems per square metre (30 
stems per square foot) in unthinned paddies 
where each plant may develop as many as 50 
tillers. Additional information about thinning 
can be found in section 4. 


Figure 23. Sparganium eurycarpum 
(bur-reed) - a stout, erect plant that 
grows up to 1.5 metres (5 feet) tall. 
It has long thin leaves, which in the 
young plants float on the surface of 
the water and are often mistaken for 
wild rice. The flower head is 
branched and eventually bears hard 
spherical fruiting bodies comprised 
of many small nut-like achenes each 
of which contains two seeds. 


28 


m A site that is naturally devoid of aquatic plants should be avoided. 


@ Good wild rice sites usually support yellow water lilies and various 


pond weeds. 


= Too many plants may be a problem as they will compete for light and 


nutrients. 


ANIMAL PESTS AND DISEASES 


Wild rice is relished as a food source by 
wildlife. Waterfowl, muskrats, beavers, and 
moose consume the plants. A stand of wild 
rice provides resting, foraging, nesting, and 
brooding sites for resident and migratory 
water birds. Ducks feed mainly upon mature 
seeds, although they will also eat the floating 
and newly-emerging aerial leaves. However, 
losses to resident populations are not great, 
although further damage can occur when 
- migratory birds land in mature stands prior to 
harvest and shatter the seed into the water. 
Muskrats can cause considerable damage by 
clipping the plants at water level as they 
construct their mounds, and occasionally 
some stands may fail to establish because of 
this. Beaver are more troublesome because 
they can raise water levels by constructing 
dams. Conversely, beaver dams may serve a 
useful purpose by keeping water in a lake 
during very dry seasons. Beavers can also 
use wild rice for food or building materials 
for their lodges, and plants can be uprooted 
when water lily roots are pulled out. Grazing 
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by moose and deer can cause local damage. 


Insect depredation and losses from fungal, 
bacterial, and viral diseases are most 
prevalent in paddy grown wild rice in the 
United States, but some damage is reported in 
Canadian wild rice stands in Ontario and 
Manitoba. Most damage is attributed to the 
riceworm (Apamea apamiformis) which feeds 
on the developing grain. The rice stalk borer 
(Chilo plejadelus) feeds on the lower stems 
of wild rice plants, making them susceptible 
to breakage or causing incomplete 
development of the grain. Reduced yields are 
also attributed to leaf spot, smut, and similar 
microbial pathogens. 


Fortunately, these sorts of crop losses are not 
a problem in Saskatchewan. Easy control can 
only be achieved with the use of pesticides, 
but this is expressly forbidden in northern 
waterbodies. The policy is upheld by 
Saskatchewan wild rice growers who realize 
the importance of marketing a natural product. 


SELECTING A POTENTIAL SITE FOR 
WILD RICE 


Wild rice, like any plant, will grow under a 
variety of habitat conditions, and site 
potential cannot be determined by any single 
factor. For example, sites with ideal water 
depths may be exposed to strong winds and 
wave action or be underlain by sandy 
sediments. Once a site has been found that 
seems suitable for growing wild rice, it 
should be compared with an area that 
supports a successful crop. The 
accompanying checklist (Table 2) can be 
used to evaluate site conditions. 


Good crop development can be expected if 
all factors are at least within the "suitable" 
range. The best procedure is to test seed the 
site once the necessary permits have been 
obtained. Use 7-10 kg (15-20 Ibs) of seed at 
a seeding rate of approximately 18 kg 
seed/hectare (20 Ibs seed/acre) to establish 
one or two small plots. 


Keep a record of site conditions and crop 
performance in a notebook. Drive a pole into 
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™ Animals such as beavers, muskrats, and water fowl can 
have a direct impact on wild rice. Check local 
regulations regarding trapping and hunting. 

® Mechanical scares are prohibited. 

™ Insect pests and diseases can only be controlled easily 
by application of chemical or biological pesticides. 

Pesticide use is forbidden in Saskatchewan. 


the sediment near the test plots, mark the 
water depth on it at the start of the growing 
season and make a note of any changes over 
the summer together with general weather 
conditions. Check the performance of the 
wild rice throughout the growing season. 
Record the dates when germination and 
seedling establishment occurred and monitor 
plant development through the floating leaf, 
aerial leaf, and flowering stages. Note the 
general condition of the plants and measure 
the stand density (number of stems in a 
1 x 1 metre square or a 3 x 3 foot square) at 
three or four points within the trial plot. If 
plants begin to die or disappear, or if they are 
damaged by birds or other animals, write 
down the dates when this first occurs. The 
information in the record book will be useful 
when deciding if the site is suitable for full 
scale planting. 


If the trial seeding grows poorly or not at all, 
it would be advisable to test the quality of the 
sediment and water. Contact the agricultural 


specialist in your area to arrange for on-site 
testing for pH, Eh, and conductivity. If more 
complete testing for specific nutrients is 
needed, check your phone book for listings of 
companies that perform laboratory testing, 
such as the laboratory on campus of the 
University of Saskatchewan, Saskatoon. 


Finally, it should be noted that sites should be 
accessible by road or boat so that equipment 
and harvested wild rice can be easily 
transported. If the site can be reached only 
by float plane, sufficient wild rice must be 
harvested to bring in enough money for the 
operation to be profitable (Figure 24). 


Figure 24 Some wild rice sites may be accessible only by float 
plane and production levels must justify the added cost of transport. 
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TABLE 2. WILD RICE HABITAT SUITABILITY CHECKLIST 
CRITERIA IDEAL WATERBODY SUITABLE RANGE 
Water Depth 75 - 105 cm 45 - 75 cmor 105 - 135 cm 
(2.5 - 3.5 ft) (1.5 - 2.5 ft) or (3.5 - 4.5 ft) 


Fluctuations in 
Water Depth 


Slight and gradual change Moderate and gradual change 
during growing season during growing season 


Water Clarity Bottom sediment visible through | Visibility good at least to 45 cm 
tea-coloured water (1.5 ft) 


Water Movement 


Water body with continuously 
flowing inlet and outlet 


Water body in which 
some flow occurs during 
the growing season 


Water Quality pH 7-8 pH6-7or8-8.5 
conductivity 100 - 200 units conductivity 60 - 100 or 
200 - 300 units 


Type of sediment 


Dark organic sediment mixed Most types of sediment, 
with silts and clays except sandy, gravelly, rocky 
or very light coloured clay 


Sediment Firmness Soft, but forms a ball when Soft, and at least half of 
squeezed the material forms a ball 
when squeezed 


15 - 45cm 
(6 - 18 inches) 


Sediment Thickness 


Over 45 cm (over 18 inches) 


Sediment redox potential (Eh) Eh reading higher than -150 mV Eh reading between -150 mV 


and -200 mV 


Weeds (emergent, floating, and Cover less than 10% of site Cover 10 - 30% of site 


submerged) 


Sufficient shelter to 
minimize uprooting of 
young plants 


Bays protected from wind, 
tall trees around the shore, 
or small lakes 


Area can be reached by 
truck or boat 


Good access for truck and 
boat launching 


Accessibility 


SUCCESSFUL DEVELOPMENT MAY OCCUR 
WHEN ALL FACTORS ARE AT LEAST WITHIN THE SUITABLE RANGE 
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4. GROWING WILD RICE IN SASKATCHEWAN 


Before beginning to cultivate wild rice, it 
is necessary to obtain a permit for the area 
to be seeded. Permits are available from 
District Environment and _ Resource 
Management Offices or Sustainable Land 
Management Branch in Prince Albert. The 
regulations covering wild rice in 
Saskatchewan are discussed in section 10. 


Once a site has been selected and the 
necessary permits obtained, the process of 
establishing a commercial stand of wild 
rice can begin. This requires three main 
activities. First the site must be seeded. 
Next the stand must receive proper care 
and attention to optimize plant growth, and 
finally harvesting must be carried out 
efficiently to maximize yields. 


EFFECTIVE SEEDING METHODS 


Seed Selection 

Many local strains of wild rice grow in 
Saskatchewan each having certain growth 
characteristics that can be observed in 
specific areas of the province. For 
example, several different types of flower 
heads occur, ranging from a single 
unbranched spike to a densely branched 
panicle (Figure 25). 


Wild rice plants in eastern Saskatchewan 
commonly develop smaller flower heads 
than those in the west (Figure 26). 
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Type 1 Type 2 Type 3 Type 4 


Figure 25 The different panicle (flower 
head) types identified in studies of lake 
grown wild rice in Saskatchewan. 


Such morphological differences determine 
the potential yield from each plant, which 
ranges from about 20 - 100 seeds per stem. 
Differences in mature seed weight and 
seed size also occur. This will affect the 
quality or grade of rice that is produced, 
particularly if the plants are late maturing. 
This is the case in the northwestern 
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Figure 26 Regional distribution of the four panicle (flower head) 


types recognized in Saskatchewan. 


districts where harvesting often begins 7 
to 10 days later than elsewhere in the 
province (Figure 27). 


Maturity dates are important in a climate 
like that of northern Saskatchewan where 
late ripening crops may be lost to frost. 
Grain maturation is spread over a 20-30 
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day period in late-August and early- 
September. This is a time when the 
probability of frost is increasing daily. 
The average date of the first autumn frost 
at La Ronge is September 7, compared to 
August 24 at Stony Rapids 450 kilometres 
(275 miles) further north. Harvesting 
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Figure 27 Regional variation in panicle maturity at the end of the 1988 growing 
season indicated that the proportion of fully developed panicles was highest in the 
central and more southerly districts. Sites in the west were generally less advanced, 
but more importantly, many of the panicles had not developed any grain. 


typically begins around La Ronge about 
August 26. Frost occurrence and plant 
maturation can be plotted as probability 
curves (Figure 28). The magnitude of 
severe frost damage is indicated by the 
area beneath the intersecting curves. The 
probability value calculated for La Ronge 


35 


is 18.5%, compared to 42.9% at Stony 
Rapids. The low probability of successful 
grain maturation at the latter location 
would likely preclude the establishment of 
an economically viable stand of wild rice 
there. . 
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Figure 28 Probability curves to estimate 
risk of severe frost damage to wild rice 
crops. The comparison is for La Ronge 
and Stony Rapids. 


Differences between plants are passed to 
next year's crop through the genetic 
information that is stored in the seed. 
When planting new lakes it is 
recommended that wild rice seed be 
obtained from a nearby grower with a 
similar lake, as his plants have proven to 
be adapted to local conditions. This 
improves the chances of starting a good 
stand. 


Seed Handling and Storage 

Make arrangements with a seed supplier 
before harvest. Freshly harvested seed 
matured on the plants contains 40-50% 
moisture and is greenish-brown and 
pliable. Mature seeds are soft and easily 
crushed if stepped on or handled 
carelessly. The seed should be free of 
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weed seeds, debris, and bacteria. Wild rice 
seeds rapidly lose viability and will not 
germinate if allowed to dry out. When 
stored, for even a short period of time, the 
seed should be submerged in water, 
preferably in the lake that is to be seeded. 
Bags of seed that have been submerged for 
a week or two will take on water and may 
increase in weight by 5-10%. Wild rice 
stored in water over the winter may gain 
weight by as much as 20%. The standard 
sacks used during wild rice harvesting are 
made of woven plastic strands. They are 
ideal for long term seed storage as they 
will not rot even after being submerged for 
several months and will also allow water 
to flush the seed and keep it fresh. 
However, they may need to be wrapped in 
wire mesh to prevent muskrats from eating 
the seed. 


Wild rice is naturally dormant and does 
not germinate until it has been subjected to 
low temperatures for several months. 
Freezing does not harm the seed, and even 
after being frozen solid in ice, it will still 
germinate. The seeds begin to germinate in 
the spring and at this time must be planted 
or moved into cold storage. Germination 
will often occur while the lake is still 
frozen. Not only does this interfere with 
the retrieval of seed, but seeding is also 
hampered because the young plants are 
easily damaged. 


Time of Seeding 

Germination takes place very rapidly. It 
soon becomes impossible to handle the 
sprouted seeds as the slender seedlings 
produce a tangled, fragile mass that cannot 


be separated. It is therefore preferable to 
seed the site in the fall. Fall seeding 
follows the natural pattern, allowing the 
seed to overwinter in the mud where it is 
subject to normal conditions needed to 
break dormancy (Figure 29). This is also 
the most practical time as it eliminates the 
need for long term storage. The weather in 
the fall is usually better than in the spring 
for seeding operations. It also has the 
advantage that competing natural 
vegetation can be seen and avoided. The 
seed may be susceptible to predation from 
large flocks of ducks and geese, but losses 
can be reduced by delaying seeding until 
just before freeze-up. 


Spring seeding must be done as soon as 
possible after the ice melts and before seed 
begins to sprout. Spring seeding reduces 
the danger of the seed being buried too 


deeply in the sediment or carried away by 
currents, but if seeding is delayed the crop 
may not have enough time to mature. 
Seeding directly onto the ice has been 
successful in some areas. It has the 
advantage that the density and distribution 
of the seed can be easily observed, but this 
may be disturbed by strong winds and ice 
movement during spring break-up. Some 
losses can be expected from drying unless 
it is covered with snow, and the seed must 
also be stored properly before use. 


Testing Germination 

Freshly harvested wild rice seed will not 
germinate until it has been subject to 
freezing or near-freezing temperatures. 
The viability of the seed can be tested in 
the spring by placing a small sample in a 
jar of lake water and keeping it in a warm 
well-illuminated place. The water should 


Figure 29 Seeding lines in newly established wild rice stand usually disappear 
in the second growing season as grain falls from mature plants. 


Be, 


be changed every 2 or 3 days. After 21 
days good quality seed should have a 
germination rate of at least 70%. Regional 
studies have demonstrated differences in 
viability ranging from 23 to 81% for seed 
collected at different sites in 
Saskatchewan. In addition, the time at 
which the seed is harvested is important; 
seed harvested early in the fall is generally 
of higher quality than that harvested later 
in the season, because the proportion of 


immature grains increases as growing 


conditions deteriorate. 


Rate of Seeding 

Wild rice intended for seeding sells for 

~ about $2.25 - $4.50 per kg ($1.00 - $2.00 
per lb), depending on availability, so it is 

important to use only as much as is needed 
to establish a viable stand. One kilogram 
of seed contains about 13,000 seeds (6000 


seeds per lb). The recommended seeding 
rate is 25-35 kg/hectare (20-30 lbs/acre). 
Assuming a germination rate of 80%, 32 
kg of seed are required to establish a 
density of 30 plants per square metre over 
a | hectare plot (28 Ibs to establish 3 plants 
per square foot over 1 acre). If the water 
is deep, or the sediment is not ideal, the 
seeding rate should be increased. Under 
favourable conditions the plants will 
produce enough grain to reseed the bottom 
for a full crop the following season. 
Normally, it is not until the second year 
that the site is evenly seeded. Even then it 
may be desirable to reseed some areas if 
growth is patchy. However, stand density 
in long-established sites is often quite 
variable because of sediment conditions or 
mats of straw on the lake bed (Figure 30). 


Figure 30 Plant performance can be quite variable within a stand 


of wild rice. 
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Heavy seeding may not increase yield. 
When plants grow together too closely, 
they are more slender and usually single 
stemmed. They produce no more seed than 
fewer, well-spaced plants with many tillers 
that develop from the recommended 
seeding rates. 


Methods of Seeding 

Wild rice is planted by spreading seed on 
the surface of the water and letting it sink. 
This method is termed broadcasting. 
Good seed will not float, but seed kept 
briefly out of water can be resoaked to 
prevent the scattered seed from floating 
away. The long tapered seeds settle 


through the water and become embedded 
in the mud. 


Two methods of seeding are generally 
used: the seeds are broadcast either by 
hand or by machine. Hand seeding 
requires two people and a canoe or boat 
loaded with seed (Figure 31). One person 
propels the canoe, the other scatters the 
seed on either side. A small handful of 
kernels is flung over an area of 2 x 2 
metres (6 x 6 ft). The seed should be 
uniformly distributed over the entire plot. 
Open, unseeded areas will allow ducks to 
land, and so encourage predation of the 
developing plants. 
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Figure 31 Hand seeding is a good method for test seeding or for 


seeding small areas. 
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Mechanical seeding is very popular, but 
requires a cyclone seeder, preferably one 
that is electrically powered. The seeder is 
firmly installed in the canoe or boat and 
requires a 12-volt battery. Two people are 
still needed, one to operate the canoe, the 
other to load the seeder (Figure 32). Small 
outboard motors are preferred as their 
speed can be adjusted to match the rate of 
the seeder. Again seeding should be as 
uniform as possible. A two-man crew can 
seed about 4 hectares in an hour (10 


acres/hour). Cyclone seeders scatter the 
seed more uniformly than is possible by 
hand seeding. However, they can easily 
damage seed that has begun to germinate, 
and hand seeding is recommended under 
these circumstances. 


Airplanes equipped with seeding 
attachments can be used for large scale 
seeding. Normally the seed is simply 
dropped through a hatch and scattered by 
the airflow. 


Figure 32 Mechanical seeding with a battery-powered cyclone seeder 
should be used for full scale planting in larger areas. 
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rice. 


MANAGEMENT OF NATURAL 
STANDS 


Unlike other crops, wild rice does not need 
much care during its growing stage, 
although activities such as cultivation, 
thinning, and straw removal are sometimes 
necessary to maintain ideal growing 
conditions. However, regulations prohibit 
the use of any agricultural chemicals and 
water depths cannot be altered artificially. 


Cultivation 

The sediment can be cultivated at the time 
of seeding or before germination in the 
spring. Some growers use rakes to uproot 
weeds and move the mud around allowing 
oxygen to mix with it. Loose, oxygenated 
sediment encourages germination and 
stand development. In most areas the 
action of ice, wind, waves, and currents 
cultivates the sediment naturally, creating 
good conditions for planting wild rice. 
Studies carried out in Saskatchewan 
suggest that cultivation does little to 
improve the crop. Cultivation can only be 
performed after the ice is off the lake, and 
by this time many seeds have germinated. 
Disturbing the sediment will damage 
seedlings and the effort and expense of 
cultivation will be wasted. 


Use good viable seed, which is preferably obtained locally. The 
seed must be kept moist and cool to minimize loss of viability. 
m Fall seeding is preferred because it follows the natural cycle of wild 


A seeding rate of 25-35 kg/hectare (20-30 lbs/acre) is recommended. 
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Figure 33 Stand thinning study. In 
treatment A, strips 1.25 m were alternately 
cleared of all wild rice with the intervening 
strips left intact. In treatment B, the 
cleared strips were 1.25 m wide and the 
uncleared strips 0.60 m wide. In treatment 
C, two sets of 0.60 m strips were cleared 
at right angle to each other leaving a 
checkerboard pattern of wild rice. 


Stand Thinning 

Dense stands of wild rice may develop 
after the first successful year of growth. 
The wild rice plants compete with each 
other for nutrients and light, and if they 
grow too close together they develop 
fewer tillers and smaller seed heads. In 
ideal sites the recommended density is 40 
plants per square metre (4 plants per 
square foot). The best way to control 
overcrowding is to harvest the crop 
efficiently to prevent excessive quantities 
of seed falling into the water. 


Various thinning treatments have been 
tried experimentally in Saskatchewan 
(Figure 33). These treatments, termed A, 
B and C, effectively removed 50%, 66%, 
and 75% of the original plants. 


OPTIMAL THINNING RATE 


YIELD 


NO THINNING OF STAND 
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The number of tillers increased as more 
plants were removed, but not enough to 
substantially increase stem densities. Seed 
production on the tillers was 
comparatively low, and because they were 
typically shorter than the other stems, 
additional grain loss during harvest could 
be expected. The areas of open water 
created by the thinning operations must be 
calculated into the overall yield of the 
stand. In these experiments potential yields 
for the stands decreased with thinning 
intensity, and all treatment plots were less 
productive than the undisturbed areas. 


Theoretically, thinning should promote 
increased tillering thereby increasing stem 
densities and result in higher yields (see 


INCREASED STEM DENSITY 
THROUGH TILLERING 


{ DECREASED STEM DENSITY 
BECAUSE OF OVER THINNING 


PERCENT OF STAND CLEARED 


Figure 34 Theoretical response of wild rice stands to different 
thinning treatments. Yields in denser stands would increase as 
plant competition is reduced, but this cannot compensate for 
overthinning. Yields in stands with low initial densities are 
reduced even further by unnecessary thinning. 


Figure 34). Continued thinning fails to 
stimulate additional tillering, and 
eventually the density of the stand 
decreases. As a consequence, production 
falls. Thinning is usually necessary in 
very productive stands established under 
controlled paddy conditions. It is unlikely 
that thinning is economically worthwhile 
in most naturally grown wild rice stands in 
northern Saskatchewan. 


Straw Removal 
A considerable amount of straw is 
produced in a stand of wild rice during the 
growing season (Figure 35). Studies in 
Saskatchewan have reported straw 
residues ranging from 1660 to 5400 kg per 
hectare (1480-4800 Ibs/acre). If the straw 
persists as a floating mat into the 
following spring, it might shade out new 


seedlings. If it sinks to the lake bed during 
the winter, the seeds could be smothered 
and so prevent germination and growth. 
This can be a factor in the cyclical patterns 
noted in long term production records. 


Straw decomposition and nutrient release 
is comparatively slow in cool northern 
waters. About 65% of the straw mass is 
lost after 2 years. Shredding the material 
has little effect on decomposition rates 
perhaps because the finer material 
becomes more tightly packed. Complete 
decomposition will normally take 3 years. 
Nutrient availability does not always 
parallel the reduction in straw mass 
because bacteria and other organisms 
involved in decomposition will store some 


Figure 35 Thick mats of straw which accumulate at the end of a 
productive growing season can reduce plant performance in 
subsequent years. 
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nutrients in their tissues. Reduced oxygen 
levels in the water and sediment due to 
straw decomposition is also detrimental to 
the developing wild rice crop and could 
account for the patchy distribution of rice 
seen in some stands. 


There is no easy or efficient way to 
remove straw, although specialized weed 
harvesters of the type shown in Figure 36 
can be used on large plots. 


This machine has been tested in 
Saskatchewan. Typically it takes 15 


Hydraulic Pack 


Holding Hull-3 ton 
capacity (16’-6'’X6'-0''X2’-0"’) 
Gross Weight 1500 Ibs. 
Cutting Depth 5% ft. 

Cutting Width 5 ft. 


Harvester Rack 
and Conveyor 


minutes to load the barge and about 20 
minutes to empty it, 5 minutes to pump 
water out of the bilge and about 10 
minutes to travel back and forth to the 
dump sites. In one day it should be 
possible to clear 1.5-2.0 hectares (4-5 
acres). In these tests, straw clearing 
increased stand density and individual 
plants also produced more seeds. 
However, there was a great deal more 
straw in the cleared sites when the plants 
died at the end of the growing season, 
which suggests that straw clearing, once 
initiated, may need to be maintained if 


Figure 36 Schematic drawing of a weed harvester that can also be 
used to remove straw from a wild rice stand. 


adverse growing conditions are to be 
avoided. Based on current prices for wild 
rice, estimated operating costs of this 
machine (excluding the original purchase 
price) do not make straw clearing a viable 
proposition for regular site maintenance. 


Wild rice depends on nutrients that are 
cycled within the waterbodies, and straw 
removal, together with grain harvesting, 
can lead to nutrient depletion. Nutrients 
tend to be concentrated in the upper part of 
the wild rice plant, the part that is most 
easily removed by straw clearing 
operations. Rather than cutting and 
dumping the straw on shore, it may be 
preferable to move it to an unproductive 
part of the lake. Rake attachments fitted to 
larger, more powerful airboat harvesters 
have been used quite successfully in this 
way (Figure 37). | 


Although wild rice yields can sometimes 
be improved through proper straw 
removal, machines designed specifically 
for this work are not readily available and 
the cost of building, transporting, and 
operating is prohibitive. Clearing sunken 
straw mats from a site in the spring will 
damage the seedlings thereby offsetting 
any yield increases. Straw removal is best 
performed in the fall, but this is a time 
when weather conditions may be 
unpredictable. Consequently, straw 
management may be justified only at sites 
which have gone out of production 
because they are completely choked with 
straw. Ideally, a site should be selected 
where winds and currents carry straw 
away. Often a rise in water level during 
spring break-up will uproot plants that are 
still frozen into the lake ice and remove 


them from the area. 


Figure 37 A rake attachment fitted to the front of a large airboat 
can be used to drag mats of straw out of a stand of wild rice. 


Weed Control 

Weeds compete with wild rice making it 
difficult for a stand to establish. Anything 
that might disturb or cultivate the bottom 
sediment could help to reduce weed 
populations. Chains can be dragged over a 
site for this purpose. Dense patches of 
water lilies can also be removed by cutting 
the stems under water. Preliminary tests 
with herbicides have been carried out in 
Ontario, but their use is prohibited in 
Saskatchewan. It is unlikely that any of 
these methods will provide a permanent 
solution to weed infestation, and it is 
probably best to avoid problem areas. 


Control of Animals 

Beavers are the most troublesome animals 
because their dams usually raise water 
levels and cause entire wild rice crops to 
drown. Muskrats can also cause 
considerable damage by clipping off the 
plants around their "push-ups". Waterfowl 
are mostly of concern in the fall when they 
consume or shatter ripe grain. Local 
regulations governing wildlife need to be 
observed when trying to deal with these 
problems. Insect pests can be partially 
controlled by eliminating straw and other 
favourable overwintering sites, but this is 
not totally effective. Insecticides are 
prohibited by law. 


Very little can be done to stimulate wild rice growth in natural stands. 
Cultivation may improve sediment aeration. 

Chemical fertilizers, herbicides and insecticides are prohibited in 
northern Saskatchewan waterbodies. 


Thinning is not normally necessary in natural wild rice stands in 
Saskatchewan. 
There is no easy way to remove straw from wild rice plots. 


It is best to avoid weedy sites. 
Observe local regulations when dealing with animals such as beavers | 
and muskrats. 
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5. HARVESTING WILD RICE IN SASKATCHEWAN 


Harvesting is one of the most important 
activities in the commercial production of 
wild rice. Wild rice is different from other 
crops as it is grown and harvested on 
water. The traditional method of 
harvesting was a two-person operation. 
One person sat in the front of a canoe and 
paddled or poled it through the stand, the 
other bent the stalks of wild rice over the 
side of the canoe with a short, tapered stick 
and used a second stick to tap off the ripe 
grain. A skilled two-person team picking 
in tall wild rice could harvest up to 200 kg 
(450 lbs) of grain in a day. Experienced 
harvesters would gently "sweep and slice" 
the plants to avoid damaging the unripe 
kernels. The grain would be gathered 
several times during the harvest season, 
but even then only a small portion of the 
manomin or "good berry" crop would be 
retrieved. 


Many types of harvesters have been 
developed for commercial use. Propeller 
driven airboat harvesters have proven to 
be the most successful in lake grown wild 
rice stands. They were introduced to 
Saskatchewan in the late 1970s. Since that 
time changing designs and different 
operating principles have improved 
performance and increased harvesting 
efficiency. In 1984, the highest recorded 
production in Saskatchewan using an 
airboat harvester was 240 kg/hectare (214 
Ibs/acre). In 1988, a 4.5 hectare (11 acre) 
stand, harvested 5 times at an interval of 4 
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to 7 days produced nearly 2800 kg (6150 
Ibs), an average production of over 627 
kg/hectare (560 Ibs/acre). Although some 
of this increase can be attributed to ideal 
growing conditions, correct handling of 
the harvester ensured high yields. 


AIRBOAT HARVESTER DESIGN 


Today the most widely used airboat 
harvester design consists of a blunt-bowed, 
flat bottomed aluminum hull 4 meters long 
and 1.5 meters wide (12 ft long x 5 ft 
wide) fitted with a collecting tray 
popularly know as a speedhead. The 
harvesting swath varies from 
2.5-3.0 m (8-10 ft), although speedheads 
up to 3.6 m (12 ft) are sometimes used. 
Two air rudders, positioned behind the 
propeller, are manually operated to steer 
the airboat (Figure 38). The harvester unit 
should be light and manoeuvrable, plane 
over the water at the lowest harvesting 
speed with a large payload, and use a 
minimum amount of fuel. Most harvesters 
are now powered by an air-cooled Rotax 
engine. The propeller must be properly 
matched to engine characteristics (torque 
and speed) to obtain maximum thrust for 
rapid acceleration to harvesting speed. A 
uniform speed is necessary to achieve high 
harvesting efficiency, so the engine must 
have sufficient power to maintain speed as 
the speedhead fills with grain. The 


Figure 38 A modern airboat harvester constructed from aluminum 
and powered by a lightweight Rotax 503 engine. 


preferred power system uses a Rotax 
Model 503 engine equipped with dual 
carburettors. The propeller is 1.52 m 
(60 inches) in diameter with a pitch of 
1.01 m (40 inches). A two-bladed 
propeller is normally used, although a 
more expensive three-bladed propeller will 
improve performance. 


Some growers have constructed larger 
pontoon harvesters. Their general design 
incorporates two 6 m x 0.6 m (20 ft x 2 ft) 
pontoons spaced about 1.5 m (5 ft) apart. 
The pontoons are linked by engine 
supports at the rear, the operator's platform 
in the centre, and the speedhead raising 
mechanism towards the front. 


The speedheads are constructed of a 
lightweight frame with a shallow tray at 
the bottom, and are connected to a lifting 
device mounted on the airboat. The sides 
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and rear of the speedhead frame are 
covered with window screening material. 
The speedhead is a passive device in that it 
has no moving parts. Harvesting is 
accomplished by the impact of the wild 
rice plants against the forward lower edge 


of the speedhead. The dislodged grains fall 


into the collecting tray. 


Plastic fencing (Insta-fence) and beater 
bars can be added to the front of the 
speedhead at the discretion of the operator 
(Figure 39). Insta-fence is a large mesh, 
rigid polyethylene screen, commonly used 
in gardens. It has square openings about 
4.5 cm (1.75 inches) in size. The fence is 
mounted on a secondary frame to allow its 
position and slope to be adjusted. Beater 
bars are constructed from lengths of PVC 
pipe, 3 cm (1.25 inches) in diameter 
spaced 20 cm (8 inches) apart. These are 
mounted across the front of the speedhead 


in the same way as the plastic fence. 


In comparative tests, speedheads fitted 
with plastic fencing produced the highest 
yields of grain, with harvester losses 
reduced to only 10%. There was also less 
damage to the plants and fewer flower 
heads were broken off. Plastic fence is 
effective in all crop conditions: both tall 
and short rice impacts on the mesh for 
removal of mature kernels. A rearward 
slope of 10 degrees is necessary to allow 
the kernels to fall into the collecting tray. 


An important design feature of the 
speedhead is the point of impact on wild 
rice plants. Short plants should be struck 
as Close as possible to the water surface in 


order to reduce harvest losses. A shallow, 
flat-bottomed collecting tray lowers the 
point of impact (Figure 40). The height of 
the speedhead should be easily adjustable 
by the operator. 


The fence attachment can interfere with 
emptying the wild rice from the collecting 
tray. Construction and mounting details 
should include access for emptying; hinges 
on the upper edge will allow the fence to 
be swung upwards. Alternatively, the grain 
can be dumped rapidly if the collecting 
tray is hinged at the rear. A locking device 
should be fitted to secure the tray while the 
harvester is in use. 


! 


Figure 39 Plastic fencing fitted to the speedhead increases harvest 
yields, but even under good conditions 35-50% of the crop is 
usually lost through a combination of natural processes and 
harvester design and operation. The harvester in this photograph 
is fitted with beater bars and Insta-fence for use in design research. 
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Figure 40 Speedhead design determines the height of impact with 
the wild rice plants, and this is particularly important when the 


plants are short. 


Airboat harvesters should be light and manoeuvrable. 
Plastic fencing fitted to the speedhead increases yields, 


but should be removable to facilitate emptying. 
Design the collecting tray to impact plants close to the 
water surface. 


MAINTENANCE OF HARVESTING 
EQUIPMENT 


Maintenance and repair of harvesting 
equipment should be a regular part of 
pre-harvest and harvest operations. 
Airboat harvesters should be checked and 
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serviced often throughout the harvest 
season. A broken harvester means lost 
time in the field, lost production, and lost 
income! A poorly maintained machine 
will also increase the risk of injury. Make 
safety checks an important part of your 
regular inspections. 


Begin by checking the harvester in the spring or early summer, well 
before the harvest starts. 

Be sure to have the correct service manual for the engine. It will 
give details needed to keep the engine running properly. 

A good selection of tools is needed to service an engine and other 
parts of a harvester. Use combination wrenches and socket 
wrenches to avoid damage to nuts and bolts. 

Keep a good selection of replacement parts on hand. Parts that may 
need to be replaced include propellers, fuel and air filters, spark 
plugs, spark control units, cables and drive belts. Also, keep a 
supply of engine lubricants. It is a good idea to have an assortment 
of spare nuts and bolts, rivets, and patching material for the boat 
itself. 

Dirty fuel is one of the most common causes of engine failure. Fuel 
should be strained through a chamois or felt cloth, especially if it 
has been stored in a drum. 

Repair small problems as soon as they are detected, before they 
cause a serious breakdown. 

Check all fluid levels, cooling and drive belts, engine mounting 
bolts, cables, and the propeller every day before starting to harvest. 
Attend local courses on motor maintenance and repair. They will 
help you spot and solve problems during harvesting. 

If a serious engine problem develops, take the engine to a reputable 
repair depot as soon as possible. 

Cover the engine and propeller with a canvas tarpaulin when the 
machine is not in use. The tarpaulin will protect the equipment 
from weather damage. 

In winter, store the propeller flat in a clean, cool, dry place. Also be 
sure to store the engine as recommended by the service manual or 
dealer. 

Remember, preventative maintenance is the best defence 
against serious problems in the field. 

For your own safety life preservers should always be worn when 
out on the water. Ear protection should also be worn at all times 
when operating or near an airboat harvester. 
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CHARACTERISTICS OF WILD 
RICE THAT AFFECT 
HARVESTING 


Seed Shattering 

The mature kernels of wild rice varieties 
grown in northern Saskatchewan shatter 
very easily. This means that they drop 
from the panicle, unlike paddy wild rice 
which requires threshing in much the same 
way as wheat. Timely harvesting is 
therefore required to minimize grain 
losses. 


Grain Matures in Stages 

Wild rice kernels mature gradually, 
starting from the uppermost part of the 
panicle. Ripening begins in early-August, 
and depending on the weather conditions, 
will continue for a period of 15-30 days 
(Figure 41). About 3-6% of the potential 
yield matures each day. Maximum 
production can therefore be achieved if 
harvesting is repeated regularly during the 
ripening stage. The interval between 
harvests allows unripe grain to mature and 
for stalks which have been bent down by 
the boat to straighten up. 


Tillering 

A wild rice plant can develop many stems, 
particularly in shallow water sites. These 
tillers are capable of producing the same 
quality grain as the main stem. However, 
tillers generally come into flower later; 
this makes the timing of the first harvest 
critical. 
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Figure 41 Wild rice kernels begin to 
darken and shed from the flower head 
(shatter) when mature. 


If harvesting is done too early, it could 
damage the tillers that are not fully mature, 
and a large percentage of the crop might 
be lost. . 


readily when mature. 


WHEN TO START HARVESTING 


In Saskatchewan the wild rice harvest 
generally starts in the third or fourth week 
of August. Traditionally, areas in the 
eastern part of the province begin about 
one week earlier than in other locations. 
Harvesting must not begin until the wild 
rice is mature. The kernels at the top of 
the panicle should be dark brown or black 
and fall off easily. Several indicators are 
used by wild rice growers to decide when 
to start harvesting. Determine the date 
when at least 75% of the crop has reached 
the full flowering stage. Full flowering is 
indicated by the shedding of pollen from 
the male flowers, and will normally occur 
between the third and fourth week of July, 
depending on conditions during the 
growing season. 


e Get ready for harvest and check the 
stand again three weeks after full 
flowering. This visit will give a 
good indication of when to start 
harvesting. Normally the grain 
matures about 4 weeks after pollen 
is shed. 


e Some kernels will be mature when 
the male flowers below the seed 
head have started to wither. 


PLANT CHARACTERISTICS RELATED TO HARVESTING 
a Wild rice kernels turn dark brown or black and shatter 


Grain matures gradually starting at the top of the panicle. 
Tillers may be shorter and ripen later than the main stems. 
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The final thing that should be done 
by the grower before beginning to 
harvest is to paddle a canoe through 
a representative part of the wild 
rice stand and check the kernels at 
the top of the panicle. If the grain is 
firm and dark brown or black in 
colour, and if it falls when the stem 
is gently shaken, then it is mature. 
Harvesting should be _ started 
immediately. If the grain is still 
green and milky it will require a 
few more days to ripen. 


Floating trays can also be set out to 
monitor the amount of grain that is 
beginning to shatter. The trays can 
be made out of styrofoam or other 
buoyant material. A long narrow 
design allows them to be slipped 
amongst the stems of the plants. 
Five or six trays can be used at 
different points in the stand. The 
trays should be inspected at one- or 
two-day intervals. Trays 100 
centimetres long and _ 10 
centimetres wide (39 x 4 inches) 
allow a simple calculation of seed 
loss to be made. An average of one 
seed per tray is approximately 
equal to a loss of 7.25 kg/hectare 


(6.5 lbs/acre). If a typical first 
harvest gives 90 kg/hectare (80 
lbs/acre), this preliminary loss from 
natural shattering would represent 
more than 8%. 


If you are still not sure whether the crop is 
ready to harvest, ask an experienced 
grower or an agricultural representative for 
assistance. 


REPEATING THE HARVEST 


Once the first harvest is completed the 
wild rice stand must be reharvested 
regularly. Maximum yields can only be 


achieved if the area is harvested 4 or 5 
times. This means that harvesting would 
normally occur every 7 to 9 days 
depending on conditions. If the weather 
has been continuously hot, the stand 
should be reharvested no later than 7 days. 
Ripening is delayed by cool, cloudy 
weather but it is still advisable to repeat 
harvesting within 9 days. Harvesting 
should be postponed when it is raining 
because there is a tendency for the plants 
to lodge and get damaged. Plants which 
have been pushed over cannot be 
harvested. Windy conditions increase 
natural grain losses, but are hazardous for 
airboats, so it is probably better to delay 
harvesting rather than risk a serious accident. 


Prepare to harvest by mid-August. 
Regularly check the maturity of the wild rice stand. 


Start to harvest when kernels at the top of the panicle 
turn dark brown or black and begin to shatter readily. 
Repeat harvesting every 7-9 days, depending on weather 


conditions. 


OPERATING THE HARVESTER 


Harvesting Techniques 

The crop must be harvested efficiently to 
achieve maximum production, and this 
means covering the entire stand with the 
least possible overlap (Figure 42). Wild 
rice harvesting is made difficult by the 
absence of a clear line of travel across the 
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stand, although subtle differences become 
apparent to skilled operators. 


The widely used practice is to start at one 
end of a stand and continue to harvest back 
and forth until the entire stand has been 
covered. This method allows the operator 
to establish a reliable line of reference, 
mainly because the plants that have been 


Figure 42 Efficient harvesting requires minimum overlap between 
adjacent swaths, and no part of the stand must be missed. 


li 


Figure 43 An experienced airboat operator uses slight differences 
in the colour and wetness of freshly harvested plants to judge the 
position of the next swath. 
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Figure 44 Wind speed pattern (measured 
in kph) generated behind a Rotax 503- 
powered airboat harvester with straight 
rudder setting. — 


Metres 


recently harvested are still bending and 
wet (Figure 43). Another useful indicator 
is the difference in the colour of the stand. 
Mature grain has a brownish tinge which is 
lost when the ripe kernels are removed 
leaving only green immature kernels. 


Wind speeds of 70 kph (45 mph) have 
been recorded amongst: wild rice plants 
during propeller blast trials (Figure 44). 
Maximum air movement is concentrated 
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Figure 45 The effect of harvester speed on 
yield and quality of wild rice. 


within the harvesting swath, and grain 
losses should be minimal along straight 
passes, providing little rudder movement is 
required to keep the boat on course. 
However, mature grain can be easily lost 
in the wind stream during tight turns at the 
edge of the stand. 


Harvesting Speed 

Harvesting wild rice at the correct travel 
speed increases yield and improves 
quality. High recovery of good quality 
grain is achieved if harvester speed is 
maintained at about 18-21 kph (11-13 
mph) as shown in Figure 45. 


If the speed is higher than 21 kph (13 
mph), damage to the plant results in crop 
loss because immature seeds are knocked 
off the panicles, entire panicles are cut off, 
and plant stems are more likely to be 
broken. There will always be a few heads 
broken off the plants with weak or 
damaged stalks, but if a lot are being 
collected this clearly indicates poor 
harvesting technique, and speed should be 
adjusted. 


If the harvester is travelling slower than 18 
kph (11 mph), it may not create enough 
impact to shatter the wild rice kernels into 
the table. Additional losses occur because 
kernels which are propelled forward by the © 
impact drop into the water in front of the 
speedhead. 


The density of the wild rice stand can also 
affect harvesting speed. A speed of about 
16 kph (10 mph) is recommended for open 
stands compared to about 19 kph (12 mph) 
for a heavy crop. 


Prototype speedometers have been fitted 
for experimental purposes on some wild 
rice harvesters. They are activated by a 
rotating drum and are designed to prevent 
the mechanism from getting entangled in 
the wild rice plants. A speedometer design 
is. ready for commercial production. 
Without a speedometer, the role of the 
operator becomes very important. 


Experienced operators can establish a 
"feel" for the right speed after a few trials. 
Factors such as plant height, stand density, 
and wind speed and direction must all be 
taken into consideration when establishing 
optimum harvesting speed. 


(11-13 mph). 


Avoid excessive overlap on adjacent swaths. 
a Minimize rudder use to avoid seed loss from propeller blast. 
a Keep speed within the optimal range of 18-21 kph 


It is important not to travel too fast when harvesting. 


UNLOADING WILD RICE DURING 
HARVESTING 


At least two people are needed to harvest 
wild rice efficiently (Figure 46). One 
person operates the harvester, and the 
other handles the grain as it is unloaded. 
A third person may be useful to help with 
bagging, particularly if the wild rice is 
unloaded into a boat and has to be brought 
to shore. 


The collecting tray should be unloaded 
before it is completely filled; this will 
minimize the danger of tipping the boat. A 
standard 3 m (10 ft) speedhead holds about 
2 sacks of wild rice. Before unloading the 
wild rice from the collecting tray, leaves, 


stems, broken panicles, and other debris 
should be removed. Only clean wild rice 
should be bagged. 


Ideally, the wild rice should be unloaded 
from the harvester directly on shore at the 
point of road access, but if the stand is less 
accessible considerable time will be saved 
by anchoring a boat or canoe close to the 
area being harvested. The harvester 
operator should approach the boat slowly 
and shut off the engine while the crew 
positions the collecting tray. Once the 
harvester is secured, the tray can be 
lowered and unloaded. Usually the grain 
is scooped out with a bucket, but in 
improved speedhead designs the collecting 
tray tips forward and is self-emptying. 


Figure 46 At least two people are required to harvest wild rice 
efficiently. As soon as the engine is stopped the speedhead can be 
unloaded, any leaves and stems removed, and the wild rice bagged, 


weighed, and labelled. 


This reduces unloading time, and is 
especially convenient for shore-based 
operations where the grain can be dumped 
onto a tarpaulin or plastic sheet. Ensure 


that latches are secure and that any 
attachments such as the plastic fencing 
screen are in place before the harvester is 
released. 


Unload collecting tray regularly to reduce risk of 


tipping the harvester. 


Shut off engine when unloading. 

Clean out leaves and other debris before unloading. 
Ensure collecting tray and attachments are secure 
before returning to harvest. 


CARE OF FRESHLY HARVESTED 
WILD RICE 


It is important to let the harvesting crew 
know what the crop is going to be used for 
and advise them on how it should be 
handled. All of the grain should be put 
into sacks and then weighed. A sack of 
freshly harvested, high quality wild rice 
weighs about 27 kg (60 lbs). The sacks 
should be labelled with the grower's name 
and date of harvest. 


Wild Rice Intended for Seed 

Bagged wild rice to be used for seed 
should be tied tightly and kept moist until 
it is planted. If it is not going to be used 
immediately, it should be stored under 
water in a protected site. The sacks should 
be weighted down, tied together, and well 
secured to prevent them from drifting 
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away. Seeding should be carried out as 
soon as the busy harvest season is over. 


Fall seeding is recommended, but if 
seeding must be delayed until spring extra 
precautions should be taken for long term 
storage. It might be necessary to wrap the 
sacks in wire mesh to stop predation from 
muskrats. Store the wild rice in a place 
that is not subject to pronounced seasonal 
changes in water level so it can be 
retrieved easily. 


Wild Rice Intended for Processing 

Freshly harvested wild rice that is going to 
be sold for processing should be delivered 
as soon as possible. The wild rice should 
be checked again for leaves and debris 
before it is bagged. Care should be taken 
not to crush or break the grains by piling 
sacks on top of each other. If delivery is 
delayed, the sacks should be stored in the 


shade, preferably off the ground, with 
enough room for air to circulate between 
them. Pour two cups of water over them 
each day until they can be transported; this 
reduces the chance of spoilage through 
drying and heating. Spoiled wild rice 
should not be processed. The sacks should 
be tied and turned upside down every 
second day to distribute the moisture 
evenly when transportation is delayed. Do 
not overwater. The moisture content of 
the grain is assessed at the processing 
plant, and the value of the wild rice is 
adjusted accordingly. Wild rice intended 


for processing should never be submerged 
under water. 


Remember that weight is adjusted for 
overwatering and that wild rice may be 
rejected if it has foreign matter, is too old, 
is not properly cared for, or contains 
excessive green seeds. This is the only 
policy fair to the growers that deliver good 
wild rice. The Saskatchewan wild rice 
industry is based on the concept that "only 


quality pays". 


GUIDE TOHANDLINGAND © 
STORAGE OF WILDRICE 


Wild rice intended for seeding must not be allowed to 
dry out. If it cannot be used immediately it should be 


stored underwater. 


Wild rice intended for processing: 

= should be cleaned before it is bagged 

u should be kept cool to prevent spoilage 

= should not be submerged 

= should be handled carefully to avoid crushing 
and breakage 
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6. MANAGING AN ECONOMIC WILD RICE OPERATION IN 


SASKATCHEWAN 


The size of the wild rice area that is under 
permit will help determine if the operation 
should be used for hobby farming, to add 
to other sources of income, or become a 
full-time job. In any case, developing the 
area will require considerable time, effort, 
and investment. Running a wild rice 
operation so that there is a good return on 
investment takes careful planning. 


INITIAL CAPITAL OUTLAYS 


Wild rice farming requires a smaller 
investment than an equal sized grain farm 
in southern Saskatchewan. The 
waterbodies are leased from _ the 
government at nominal rates and less 
equipment is needed to prepare and tend 
the crop. The direct expenditures required 
to establish an efficient operation include 
the cost of a permit, the cost of seeding, 
and the cost of harvesting. 


The permit fee is presently $0.25 
(25 cents) per hectare (about 10 cents per 
acre). The permit for a typical 40 hectare 
(100 acre) operation will cost $100. 
Added to this is the cost of the seed. 
Assuming a seeding rate of 40 kg/hectare 
and a cost for seed of $2.75/kg (35 Ibs/acre 
at $1.25/lb) approximately $4400 will be 
needed to seed a 40 hectare plot. About 
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$350 will also be required if a cyclone 
seeder must be purchased. The airboat 
harvester will be the most expensive item; 
these sell for about $8500. In addition, 
there is the cost of a boat and motor, about 
$3500-4000. A good trailer is also needed 
to move equipment and grain, perhaps 
another $1500. Costs to set up a 
well-equipped, self-sufficient operation 
could, therefore, exceed $18,000. 


Getting good seed can be a major problem 
for a new grower. It is best to purchase 
seed during the harvest season when prices 
are lower and its quality can be checked, 
rather than after harvest or in the spring, 
when quality seed may be less readily 
available. One of the best ways to get seed 
(and good experience) is to work for an 
established grower during harvest. 
Because seed is expensive and the 
suitability of a new site cannot be 
guaranteed, it is usually a good idea to 
start with a small operation. Planting only 
a few bags of seed will minimize losses if 
the crop is unsuccessful. If the first 
planting goes well, then the operation can 
be expanded with some confidence, and 
with the benefit of locally produced seed. 


The main thing to consider in deciding 
whether to purchase an airboat harvester is 
the eventual size of the area to be planted 
with wild rice. A harvester may not be a 
good investment for an area less than 6-8 


hectares (15-20 acres). Consider making 
arrangements for custom harvesting if the 
area can be easily reached by road. 
Custom harvesting usually can be paid for 
with a share of the crop. Small areas with 
difficult access may have to be harvested 
by hand. If planning to borrow money to 
build or buy a harvester, be sure to 
understand all of the details of paying back 
the loan, such as interest, security, 
payment schedules, and late penalties. 
Talk to people who have taken out loans 
before borrowing money. 


It will be necessary to spend more time 
near the growing areas as the operation 
expands. It may be appropriate to set up a 
permanent or semi-permanent camp site to 
store food, fuel, tools, and spare parts. 
Even a modest camp site for rest and 
meals will improve the attitude and 
efficiency of all the people working on the 
crop. 


Remember, except for docks, permanent 
land-based improvements are not allowed 
in connection with wild rice permits, 
although permission for temporary shelters 
may be granted on the recommendation of 
the local Conservation Officer. The Wild 
Rice Allocation Policy does allow licence 
holders to apply for permission to build 
land-based structures which are a direct 
and necessary requirement of growing and 
harvesting wild rice. 
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THE COST OF RUNNING THE 
HARVESTER 


Wild rice needs very little attention during 
the growing season. The site should be 
visited to check on water levels and signs 
of damage from wildlife. Operations such 
as thinning and straw removal are 
generally uneconomic, and except under 
severe conditions, are not recommended. 
The major expense comes at harvest time. 


The direct cost of operating an airboat 
harvester is determined by the price of the 
fuel consumed and the salaries of the 
people involved. 


The fuel consumption of the Rotax 503 
engine, with dual carburettors, developing 
6300 rpm and travelling at about 21 kph 
(13 mph), averages 15 litres/hour. At an 
average price of $0.55/litre, the cost of 
fuel consumed is $8.25/hour. 


The salaries paid to workers vary widely 
among wild rice producers. Many 
producers provide their own labour. Others 
pay a percentage of the total amount of 
grain harvested. Assuming that the salary 
of the harvester operator is $15.00/hour 
and the bagger is paid $10.00/hour, the 
cost for labour would be $25.00/hour. 
Add to this the cost of the fuel consumed 
($8.25/hour), and the direct operating cost 
is $33.25/hour. 


A harvester is actually gathering wild rice 
for only about 55% of the time that it is in 
the lake. The remaining time is spent 


turning corners, travelling to and from the 
unloading station, unloading the grain, 
minor maintenance, refuelling etc. Time 
spent for all these activities is referred to 
as downtime. The downtime cost, which 
is also composed of fuel and labour costs, 
is estimated at $27.25/hour; it is lower 
than the direct cost since the engine is 
either not running or is running at a lower 
speed. The cost of broken parts, such as 
drivebelts and cables, which may be the 
reason for the stoppage, is excluded from 
downtime costs. 


The return from a wild rice stand can be 
calculated by combining these costs with 
the amount of grain harvested (Figure 47). 
For example, studies have shown that in a 
25 hectare (60 acre) stand of wild rice 
harvested 5 times yielding 8400 kg 
(18,600 lbs) of grain, the average cost of 
harvesting is 12.8 cents/kg (5.8 cents/Ib). 
Additional harvesting runs may increase 
yield, but experience shows that the 
quality of the wild rice is poorer towards 
the end of the season. If the same 
25 hectare (60 acre) plot of wild rice is 
harvested seven times for a total yield of 
8700 kg (19,200 Ibs), then the average cost 
rises to 15.7 cents/kg (7.1 cents/Ib). 


ADDITIONAL COSTS TO THE 
GROWER 


Most expenses at harvest time are incurred 
running the harvester, but the cost of 
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bagging and transport must also be 
considered. Sacks used for wild rice sell 
for about 70 cents: each one holds about 
27 kg (60 lbs) of freshly harvested wild 
rice. Added to this are transport costs, 
perhaps about $0.10/kg ($0.05/lb), 
depending on distance to processing 
facilities or collecting depots. Thus 
handling costs for a crop yielding 4500 kg 
(10,000 lbs) will be $117 for sacks and 
$450 for transport, an additional 
expenditure of more than $550. 
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EFFECT OF STAND SIZE AND 
YIELD ON OPERATING COSTS 


Operating costs include wages and fuel 
needed to inspect and maintain the site 
during the growing season and to complete 
the harvest. Operating costs are directly 
related to the area under cultivation, and 
will increase as the size of the operation 
gets larger (Figure 48). 


For the operation to be profitable, the rice 
must be sold above the cost of production. 
This critical value is termed the 
break-even cost, and can be computed 
from total yearly costs and total yearly 
production: 


° Total yearly production (kg) 


HARVESTING A RICE STAND 
2,585 kg 5 TIMES YIELDED 8400 KG 


OF RICE AT AN AVERAGE 
COST OF 12.8 cents/kg 


[za] 


COST PER HARVEST | 


HARVESTING A RICE STAND 
7 TIMES YIELDED 8700 KG 
OF RICE AT AN AVERAGE 

COST OF 15.7 cents/kg 


Aug 20 Aug 24 Aug 29 Sept 05 Sept 11 Sept 16 Sept 22 
HARVEST DATES 


Figure 47 The cost per kilogram to harvest wild rice varies with the 
amount of grain collected. Although yields increase when a stand 
is harvested more frequently, this also increases costs, and late 
harvests can be very uneconomical. 
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Total yearly costs represent all costs 
incurred in running the operation, 
including capital cost of equipment and 
operating costs, as well as interest on loans 
and other related expenditures. 


Small operations have higher break-even 
costs. Operating costs and licence fees are 
proportional to the size of the production 
area, but capital costs are almost the same 
for all small operations that require an 
airboat harvester. 
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Figure 48 The effect of the size of a wild rice stand on operating 
costs. 
As well, small plots produce a operation are based on the assumption that 


correspondingly small total yield. These 
two factors increase the break-even cost 
per kilogram of wild rice produced (Figure 
49). In this example, the higher break- 
even costs in the first few years of 
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loan charges were paid off over a three- 
year period. Break-even costs are 
substantially lower in year 4 because of 
this. 


HIGH 


ist year 
2nd year 
3rd year 


BREAK-EVEN COST 
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4th year 
y 32 
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24 


HARVESTED AREA (hectare) 


Figure 49 When the harvested area is small, growers have more difficulty 
reaching the break-even point. Small production areas have lower operating costs 
and licence fees. However, capital costs remain constant and total yield from 
small areas is proportionately small, increasing the break-even cost per kilogram 


of wild rice. 


The previous example assumed a 
theoretical yield of 280 kg/hectare 
(250 Ibs/acre), but this of course varies 
with growing conditions. If average 
production is less than 280 kg/hectare, 
break-even costs will rise accordingly 
(Figure 50). 


0000... 


BOOKKEEPING 


Keeping records is one of the most 
important parts of operating a successful 
wild rice business. Many small businesses 
and farms have failed because the operator 
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did not keep records that could help in 
making good business decisions. Good 
records will show how much money is 
invested in the operation, how much is 
owed, and how much profit has been 
made. Good records are also needed for 
paying bills and for filing income tax 
returns. 


Bookkeeping does not have to be difficult 
or complicated to start with, but as the 
operation expands, more detailed records 
will need to be kept. The first thing to do 
is set up a filing system. All bills, receipts, 
bank records, insurance policies, permits, 
licences, loan agreements and other 


STAND 22 
SIZE 
(in hectares) 


HIGH 


BREAK-EVEN COST 


YIELD (kilograms/hectare) 


Figure 50 The effect of yield on break-even cost per kilogram of wild rice 
harvested. For example, if production is lower than 280 kilograms per 
hectare, the break-even cost per kilogram will increase accordingly. 


documents related to the wild rice 
operation should be kept together in one 
place. A file system can be as simple as a 
cardboard box stored in a safe place. File 
all similar documents together, and 
arrange them by date, so that they can be 
found easily. 


It is important to have the services of a 
bank. Find a bank in the most convenient 
town. A bank or credit union will set up a 
business account, preferably with separate 
chequing and savings accounts. The 
money in the chequing account can be 
used to cover current expenses, but 
because they usually pay little interest, it is 
best to keep only enough money to pay 
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bills in this account. 


The money in the savings account earns 
interest, and it is good practice to keep as 
much as possible in this type of account. 
Arrange for the bank to send a statement 
each month indicating how much money is 
in the accounts; this can also include a 
record of the cheques written. The 
cancelled cheques that the bank sends back 
are very important. They are proof that 
bills have been paid and will be needed to 
show expenses for income tax. 


It is a good idea to take a short course on 
introductory bookkeeping from a regional 
college. As the operation expands, courses 


on accounting or small business may prove Annual Wild Rice Conference will keep 


useful. Seminars and workshops are often growers up-to-date on 


presented about various aspects of the wild developments in the industry. 


rice industry (Figure 51). Attending the 


Start on a small scale to minimize losses at untried sites. 
™ Use the services of a custom harvester until it is 
profitable to buy a harvester. 

™ Keep complete records of all business activities. 

® Enrol in any relevant courses, seminars, and workshops. 
™ Join grower organizations to learn how other people deal 
with problems. 

Keep in contact with agricultural representatives. 


the latest 


Figure 51 Seminars, conferences, and demonstrations covering all aspects 
of the wild rice industry are regularly organized by regional colleges in 
cooperation with Saskatchewan Education, Training and Employment and 


Saskatchewan Agriculture and Food. 
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7. WILD RICE PROCESSING IN SASKATCHEWAN 


Processing of wild rice begins right where 
itis harvested. The grade and appearance 
of the finished product depends a great 
deal on how the wild rice is handled before 
it reaches the processing plant. Careful 
storage is important in that it helps begin 
the curing process. In Saskatchewan, 
most of the freshly harvested wild rice is 
transported to the processing plant at La 
Ronge where the moisture content is 
checked and the bags weighed (Figure 52). 


Freshly harvested wild rice is typically 
greenish-black in colour and has a 
moisture content of 35-50%. In the 
traditional method of processing, the grain 
was spread out in the sun to dry, and 


stirred from time to time. Small quantities 
of grain were then prepared as needed by 
heating it in a large bowl. It was stirred 
continuously to prevent burning, and until 
the heat expanded the kernels sufficiently 
to separate them from the enclosing hulls. 
Threshing was done by trampling or 
dancing on the grain, and the chaff 
removed by winnowing. 


Similar stages are required in modern wild 
rice processing plants. Not all freshly 
harvested wild rice is at the same stage of 
maturity, and it is necessary to pile it in 
windrows to allow it to cure (Figure 53). 
The windrows are watered regularly to 
prevent self-heating and drying. They 


Figure 52 Freshly harvested wild rice is weighed as soon as it is 
delivered to the processing plant. . 
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Figure 53 Wild rice is piled into windrows, then watered and 
turned regularly to ensure uniform curing. 


must also be turned daily to prevent decay. 
It is during this 4-10 day period that the 
wild rice acquires its familiar black colour 
and flavour. The hulls also begin to 
loosen. 


When the grain is properly cured it passes 
into the parching ovens.. Parching 
removes moisture from the kernels and 
toughens them so they will not break so 
easily. In batch parching a quantity of 
wild rice is placed into a drum parcher that 
operates in much the same way as a 
cement mixer. A typical batch parcher will 
hold up to 270 kg (600 lbs) of wild rice. 
The temperature in the parcher rises 
gradually to about 350°C (660°F), and the 
drum is rotated to prevent the grain from 
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burning. After about 2 hours the parched 
wild rice is dumped out and a new batch is 
added. Larger processing plants, such as 
the one at La Ronge, use continuous flow 
parching. This is a more automated 
system and allows the wild rice to move 
continuously through the remaining 
processing stages, ending when it is placed 
in bags (Figure 54). In continuous flow 
parching the wild rice moves from the 
curing piles into a large hopper and then 
into the parchers. The La Ronge plant 
operates 4 parchers each about | m (3 ft) 
in diameter and 10.5 m (35 ft) long. Wild 
rice can be loaded into continuous flow 


-parchers at a rate of 100-180 kg/hr 


(250-400 Ibs/hr). 


ee 


Figure 54 Careful monitoring ensures the highest quality of wild 
rice leaves the modern processing plant at La Ronge. 


The primary purpose of parching is to 
reduce moisture content to about 7% 
without fracturing the kernel. In addition, 
the hull is fully loosened, pigmentation is 
completed, and the flavour of the grain is 
brought out. It takes about two hours for 
the grain to pass through the parcher at 
temperatures up to 135°C (275°F). Steam 
retention in closed parchers helps to give a 
glassy, translucent appearance to the grain. 


After parching, leaf and stem fragments 
are removed by screening, and magnets on 
the conveyors trap ferrous metals. The hot 
grains immediately pass into the hulling 
machines where the dry hulls are removed. 
Dehulling is normally done by passing the 
grain into a roll huller. This consists of 
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two closely-spaced, rubber-faced rollers 
which rotate towards each other at 
different speeds. As the wild rice is fed 
between them the hull is stripped off. This 
also makes the grain look black and shiny. 
Some processing plants use a barrel 
huller in which rubber cogs rotating at 
high speed detach the hulls by moving the 
rice around. This process will also remove 
some of the bran and the wild rice is 
characteristically pale brown in colour. 
Removing the bran has the advantage of 
hastening cooking time. 


Both the hulls and the kernels fall into an 
aspirator that sucks off the lighter chaff. 
Once the hulls are removed, the wild rice 
is cleaned by passing over vibrating 


screens to separate unhulled grain, stones, prior to inspection and packaging. The 

and other heavy materials. Once broken longest kernels command the highest market 
kernels have been sorted, the intact kernels prices, as they are preferred by the gourmet 
are graded by size on a gravity table culinary trade. 


8. CANADIAN LAKE WILD RICE GRADING STANDARDS 


Naturally-grown Canadian lake wild rice is 
generally larger than paddy wild rice 
grown in the United States, but there is 
considerable variation between lakes and 
between different harvests at the same lake 


(Figure 55). 


Figure 55 Considerable differences in the 
size of the mature wild rice kernels have 
led to the development of grading 
standards. 


0 5 10 15 20 25 
(mm) 


For this reason the Canada Wild Rice 
Council has attempted to regulate product 
quality by developing grade standards for 
wild rice. The proposed grading scheme 
sets out 3 grades for wild rice. 
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Canada A (good quality size graded) is 
practically uniform in size, possesses an 
almost uniform colour and a good aroma 
typical of wild rice, and is practically free 
from defects and foreign material. Size 
designations for Canada A wild rice are 
listed in Table 3. 


Canada B (good quality mill run) 
possesses a good aroma typical of wild 
rice, does not contain more than 10% by 
weight of broken kernels and is practically 
free from foreign material. . 


Canada C (good quality broken) 
possesses a good aroma typical of wild 
rice, contains both whole and broken 
kernels and is practically free from foreign 
material. It may contain in excess of 10% 
(by weight) broken kernels. 


Complete details of the proposed scheme 
are given in the Appendix. 


Table 3. Size designations for Canada A lake grown wild rice 
Length of Width of Unbroken Word/Letter Maximum percentage 
Unbroken Kernels Kernels designations of Broken Kernels 
At least 6.4 mm Less than 1.6 mm Canada AM 5% 
(16/64 inch) (4/64 inch) (medium) 
At least 6.4 mm At least 1.6 mm Canada AL 4% 
(16/64 inch) (4/64 inch) (large) 
At least 12 mm At least 1.6 mm Canada AXL 3% 
(30/64 inch) (4/64 inch) (extra large) 
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9, FOOD VALUE OF WILD RICE 


Wild rice has good nutritional value, being 
high in protein, carbohydrates, and 
minerals, but low in fats and oils compared 
to other cereals (Table 4). 


The principal constituent of wild rice is 
starch, averaging about 74% of the dry 
weight of the kernels. Wild rice is a good 
source of dietary protein with most amino 
acids present at concentrations that are 
adequate to meet daily human 
requirements. Total dietary fiber levels 
average 6-7% of kernel dry weight. Wild 
rice has a relatively high content of 
essential minerals accounting for about 2% 
of kernel dry weight. The minerals are 
mainly present in the pericarp, or outer 
layer of the grain, and some are lost if the 


wild rice is scarified or polished during 
processing. Cereals are an important 
source of dietary B-vitamins, and the 
thiamine, riboflavin, and niacin content of 
wild rice exceeds those in most other 
cereals. It contains less than 1% fats and 
oils, but has a comparatively high linoleic 
and linolenic acid content: this is desirable 
from a nutritional standpoint, but can lead 
to problems of rancid odour if oxidation 
occurs because of improper storage. 
However, properly cured and stored wild 
rice remains wholesome for several years. 
One half cup of cooked Saskatchewan 
wild rice contains only 65 calories and is 
therefore a natural choice for 
health-conscious consumers. 


Table 4. Typical composition of wild rice and other cereal grains. All values 
are in grams per 100 grams of dry product. 


Brown 
rice 


Chemical 
constituent 


Wild rice is usually sold in transparent bran to expose the white interior are the 
packages as appearance is an important most serious quality problems for the 
aspect of its consumer appeal. Grain processor. Grain breakage can arise from 
breakage and peeling of the outer layer of internal stresses during maturation and 

curing, but most damage occurs during 


EUROPEAN 
MARKETS 


Calgary 
e 


Vancouver 


Toronto 


UNITED STATES 
MARKETS 


As well as marketing wild rice throughout the 
Province and across Canada, Saskatchewan ships 
wild rice to markets in Asia, Europe, and the United States 


Figure 56 Saskatchewan's wild rice markets 
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processing. Broken kernels are separated be- 
fore packaging, and are either sold as a low 
grade product, or used to make flour. 


Commercially prepared pancake mixes and 
specialty snack food products, such as puffed 
wild rice, are also made from Saskatchewan 
wild rice. Blends of wild rice and white rice 
are mainly produced from paddy grown wild 
rice, and are a popular product with the large 
food companies. 


Saskatchewan wild rice is grown and pro- 
cessed without the use of chemical additives, 
colourants, or artificial flavourings. The 
large kernels mature m their natural setting 
helped only by the sun. This image has helped 
to market Saskatchewan wild rice as the fin- 
est in the world. Vigourous promotion at trade 
fairs and food shows has increased markets 
for this gourmet grain. Saskatchewan wild rice 
is sold world wide (Figure 56). 
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Wild rice is used in a variety of culinary dishes 
as well as breads, soups, and pancakes. It ex- 
pands to about 4 times its volume on cooking. 
Basic preparation starts with washing the wild 
rice in a strainer under cold running water. One 
cup of wild rice is added to 4 cups of water 
with | teaspoon of salt and brought to a boil. 
The temperature is turned down to simmer, 
and the wild rice is covered and cooked for 
50-60 minutes or until it is tender. The ker- 
nels will puff open to reveal the white fluffy 
interior. If a fluffier rice is desired, let stand 
for up to 30 minutes before draining. Cook- 
ing time can be reduced by soaking overnight. 
Plain cooked wild rice will keep for many days 
when stored in an airtight container in a re- 
frigerator. A book of recipes has been com- 
piled by Saskatchewan Agriculture under the 
title Northern Saskatchewan Wild Rice 
Recipes. A few of these and other recipes are 
presented in the Appendix. 


10. REGULATIONS CONCERNING CULTIVATION IN 
SASKATCHEWAN 


Once a suitable site has been confirmed, it is necessary to obtain a permit before seeding can begin. 
The regulations concerning wild rice cultivation in northern Saskatchewan are different from those 
that govern agriculture elsewhere in the province. In southern Saskatchewan crops are usually 
grown on land which is purchased or leased from a private owner. Wild rice is seeded and har- 
vested in naturally occurring waterbodies controlled by the provincial government. These lakes 
and rivers and the land surrounding them are used by many people~ and a series of regulations 
produced by Saskatchewan Environment and Resource Management govern their use by wild rice 
growers. These rules have been written to ensure that wild rice cultivation does not interfere with 
people that have other interests such as fishing, hunting, and recreation. 


Permits to grow wild rice can be obtained 

from the District Environment and 

Resource Management Office or the 

Sustainable Land Management Branch in 

Prince Albert. Each district office will 

have a map that shows the locations of wild rice permits held by other people. The application 
must be approved by the Department’s head office. Once approved, the permit gives the right only 
to seed and harvest wild rice. It does not give any other rights on the water or surrounding land. 
The permit does not prevent other people from using the water for other purposes. A copy of the 
forms used to apply for a permit or licence is provided in the Appendix. Successful applicants must 
submit an annual progress report for their permits; a copy of this form is also appended. 


The legal requirements of the wild rice industry in Saskatchewan are set out in the brochure en- 
titled Wild Rice Allocation Policy. Details of the policy for Allocation of Resource Lands for 
Wild Rice Propagation can be obtained from your District or Regional Conservation Office of 
Saskatchewan Environment and Resource Management. 
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The main points of the Wild Rice Allocation Policy in norther Saskatchewan are: 


WHO CAN APPLY TO HARVEST WILD RICE? 


Persons must be at least 18 years of age and have lived in the Northern Administration Dis- 
trict (NAD) for 15 years or half their lifetime. However, producers holding permits prior to 
1981 may apply for additional permits without regard to the residency requirement. 
Non-northerners who have trap lines in the NAD may Qbtain wild rice permits on their own 
trap lines only. 


PERMITS AND LICENCES 


The maximum amount of land that can be held by a person is 400 hectares (about 1000 acres). 
Growers presently having permits covering more than 400 hectares will have their allocation 
frozen at current levels. 

A corporation, partnership, or cooperative may hold up to 400 hectares for each member to a 
maximum of 2000 hectares. 

Wild rice permits are issued on a first-come, first-serve basis and are renewed annually unless 
the permittee fails to seed or properly develop the crop (allowing for special circumstances). 
Permits will be issued to only one grower on lakes of 65 hectares (160 acres) or smaller. 
Upon application, permits will be changed to licences after four years. To qualify the grower 
must demonstrate that the area is commercially successful by submitting annual progress 
reports on the approved form (a copy is provided in Appendix 3). Only one licence is issued 
per individual; it covers all sites registered to that individual, and normally expires after 10 
years. 


PERMIT AND LICENCE FEES 


Fees are charged on an annual basis for each year of the licence or permit. 

A permit holder will be charged $0.25 (25 cents) per hectare (about $0.10 or 10 cents per 
acre) for any area held under a wild rice permit. 

A licence holder will be charged $2.50 per hectare (about $1.00 per acre) for any area held 
under licence. 

The minimum annual charge for each wild rice permit will be $5.00. A licence will cost a 
minimum of $25.00 per year. 
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GENERAL CONSIDERATIONS 

e Suitable identification of boundaries must be maintained between adjacent producers. 

° Buffer zones at least 200 m (about 650 ft) wide free of wild rice must be maintained on 
either side of existing cabins, docks, public access points etc. Buffer zones of at least 400 
m (about 1200 ft) wide on either side of developed areas such as communities and cottage 
subdivisions will also be closed to wild rice operations. 

e Use of fertilizers, herbicides or pesticides is not permitted. 

e Standard crop management procedures, such as mechanical straw removal and weed con- 
trol, will normally be allowed. 

¢ Regulations limit the construction of buildings, trails, and structures to alter water levels. 


ADDITIONAL CONSIDERATIONS 

¢ The wild rice allocation policy excludes production in important fishery and wildlife areas. 

¢ Wild rice will not be allowed in areas where it is desirable to maintain the natural environ- 
ment, in areas with high recreational usage, or within provincial parks. 
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APPENDIX 


Canadian Wild Rice Grading Standards 
Saskatchewan Wild Rice Recipes 


Saskatchewan Wild Rice Policy Documents 
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C\ CANADA WILD RICE COUNCIL 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


CANADIAN LAKE WILD RICE GRADE STANDARDS 
Adopted May 12, 1990 Industry Standards (Optional) 


For the purposes of these standards, 


(a) "wild rice" shall be the processed product resulting from curing, parching, and 
hulling seeds of Zizania Aquatica L. and Zizania Palustris L. and in which the 
product moisture does not exceed 11 percent by weight wet basis; 


(b) "Canadian Lake Wild Rice" means wild rice that was harvested from natural 
bodies of water in Canada. 


The grades for wild rice are optional but, if declared, the grade names thereof and the 
standards thereof are as outlined in sections (3) to (6). 


Canada A (good quality size graded) is the name for the grade of wild rice that is 
practically uniform in size; that possesses a practically uniform colour; that possesses 
a good aroma typical of wild rice; that is practically free from defects; and that is 
practically free from foreign material. 


Canada B (good quality mill run) is the name for the grade of wild rice that possesses 
a good aroma typical of wild rice; that has not more than 10 percent by weight of 
broken kernels; and that is practically free from foreign material. 


Canada C (good quality broken) is the name for the grade of wild rice that possesses 
a good aroma typical of wild rice; and that is whole and broken kernels; and that is 
practically free from foreign material. It may have in excess of 10 percent by weight 
of broken kernels. 


Definition of terms 


"broken kernel" means a part of a kernel which is less than 6.4mm _ (16/64 inch) in 


length; 


"good aroma" means that the wild rice has a clean aroma typical of properly processed 
wild rice, free from any objectionable odours; 
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"practically free from defects" means that the wild rice has no greater percentage of 
broken kernels than that set out in the table to this section for the size designation and 
contains no more than 10 percent by weight of kernels which do not meet any of the 
requirements for Canada A wild rice; 


"practically free from foreign material" means not more than 0.01 percent by weight 
of sand particles, chaff, empty hulls, seeds of other plant species, insect matter or 


other foreign material is present in any sample of wild rice; 


"practically uniform good colour" means that no less than 95 percent by weight of the 
kernels are of a uniform colour; 


"practically uniform in size" means that the wild rice complies with one of the size 
designations set out in Table 1. 


TABLE 1: Size Designations for Canada A Wild Rice 


Length of Unbroken Width of Word/Letter eed % 
Kernels Unbroken Kernels, Designations eed Kernels 


At least Less than Canada AM 
16/64 inch 4/64 inch (medium) 


(6.4mm) (1.6mm) 


At least At least Canada AL 
16/64 inch 4/64 inch (large) 


At least At least Canada AXL 
30/64 inch 4/64 inch (extra large) 
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Appendix : Saskatchewan Wild Rice Recipes 


Basic Cooking Directions 


Put wild rice in a strainer and rinse with cold water. Add 4 cups water to 1 cup wild rice 
and bring to a boil. Cover, reduce heat, and simmer for 50-60 minutes until rice is tender. 
Remove from heat and drain. For a chewier rice, reduce the cooking time. For a fluffier 
rice, let stand (covered) for at least 10 minutes before draining. Wild rice expands to 
about 4 times its volume on cooking. 


Quick soak method: 


Wash the required amount of rice under cold running water. Stir rice into 3 times the 
amount of boiling water. Parboil for 5 minutes only. Remove from heat. Let soak in the 
same water (covered) for 1 hour. Drain, wash and cook as directed in recipe. 


Traditional Wild Rice Pancakes 


1/4 cup wild rice 

1/2 tsp salt 

1 1/2 cups boiling water 

2 eggs 1 tsp salt 

2 cups buttermilk 1 tsp baking soda 

2 cups flour 2 tsp baking powder 
2 tbsp sugar 2 tbsp butter, melted 


Follow the "quick soak method" to prepare wild rice. Cook rice until soft and partially 
puffed. Beat eggs, stir in buttermilk. Mix together flour, sugar, baking powder, baking 
soda and salt in a separate bowl. Gradually add flour mixture to liquid, beating until 
smooth and it forms a thin batter. Stir in melted butter and cooked rice. Drop onto hot 
buttered griddle. 

Makes 16-18 pancakes. 
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Wild Rice Salad 


1 cup 
4 cups 
1 cup 

1 cup 
1/2 cup 
1 cup 

1 cup 


1 cup 


wild rice dressing: 

water 1/4 cup oil 

diced celery 1/4 cup vinegar 
grated carrots 1 tsp dry mustard 
diced onion 1 tsp oregano 
frozen peas, thawed salt and pepper 

chopped cooked meat 

(if desired) 

mayonnaise, 


Cook wild rice and water according to basic directions, then cool. 

Combine rice, vegetables, and meat and toss gently. Combine the dressing ingredients in 
a tight-sealing jar and shake until mixed. Pour dressing over rice mixture, toss, and 
refrigerate until ready to serve. Just before serving, add mayonnaise. Makes 8 servings. 


Stove Top Spanish Wild Rice 


1 cup 
1 can (14 0z) 
1 cup 
1 tsp 
dash 


wild rice 1 can 
tomatoes 1 

beef bouillon 1/2 cup 
Worcestershire sauce 1 tsp 


mushrooms, sliced 
small onion, sliced 
green pepper, sliced 
sugar 


soy sauce and hot sauce (or salt and pepper) to season 


Combine rice, tomatoes, bouillon, and seasonings and bring to a boil. Reduce heat and 
simmer for 40 minutes. Add mushrooms, onions, and green peppers and simmer for an 
additional 15 minutes. Serve with either meat or fish dishes. Makes 4 servings. 


Oven Baked Wild Rice 

3 tbsp butter 2 cups 
1 1/2 cups wild rice 2 cups 
1 can (4 02.) water chestnuts, sliced 3 cups 
1/2 cup celery, chopped 


fresh mushrooms, sliced 
water 
beef or chicken bouillon 


Melt butter in a large casserole. Add rice and vegetables and mix well. Add liquids and 
bake at 325 ° for 1 1/2 to 2 hours. Makes 8 servings. 
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Honey Garlic Chicken and Fruit Stir-fry 


2 cups cooked wild rice 

2 tsp oil 2 chicken breasts, skinned 
1/2 cup onions, chopped and cubed 

2 cloves garlic, minced 1/2 cup red and green bell peppers, 
1 can (14 02z.). peaches in pear juice cut in strips 

1/2 cup green grapes, halved 2 tbsp soy sauce 

2 tbsp honey 


In a frying pan or wok, stir-fry chicken and garlic in hot oil for 3 minutes. Add onions 
and peppers and stir-fry until cooked but still crisp. Add peaches with juice, grapes, soy 
sauce, and honey and heat. Add wild rice and stir just until heated through. Makes 2 
servings. 


Wild Rice and Fish 

1/4 cup finely chopped celery 50 ml 
1/4 cup finely chopped onions 50 ml 
1 tbsp butter or margarine 15 ml 
1/2 cup dry bread crumbs 125 ml 
1/2 tsp finely shredded lemon peel 2 ml 

4 tsp lemon juice 20 ml 
I tsp parsley flakes 5 ml 
1/4 tsp curry powder, dash of pepper 1 ml 
1/4 tsp salt 1 ml 

1 cup cooked wild rice 250 ml 


Saute the celery and onions in butter or margarine. Add remaining ingredients. Mix well. 
Bake with your favourite fish dish or use as a stuffing. 
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Wild Rice Beef (Venison or Lamb) Stew 


2/3 cup uncooked wild rice 1 can (14 0z) mushrooms, undrained 

1 tsp salt 4 carrots, quartered 

4 cups cold water 2 stalks celery 

2 Ibs lean beef, venison, or lamb 1 onion, large chopped 

3 tbsp butter or margarine 10 peppercorns 

2 tbsp seasoned flour 1/4 cup parsley or 1 bay leaf 

1 clove garlic, minced 2 cups bouillon or beef stock 

1-8 ozcan tomato sauce 1/2 cup dry sherry/dry white wine 
or juice 


Cook wild rice, water, and salt according to basic directions. While rice is cooking, cut 
meat into pieces for stewing, brown in butter or margarine over high heat. Sprinkle meat 
with seasoned flour. Place meat and remaining ingredients, except rice and wine, into a 
heavy casserole. Cover and bake in a preheated 300°F (150°C) oven for 2 hours. Add 
cooked rice and wine, bake for an additional hour. Season to taste. Makes 6 servings. 


Apple Pork Chops Wild Rice Casserole 


3/4 cup wild rice 4 pork chops 

1 cup apple juice dash salt and pepper 

1/4 cup dry white wine/apple cider 2 tart apples, chopped 
2 cups onion broth or soup 


Combine rice, juice, wine, and onion soup in a large casserole. Arrange pork chops on 
top of rice. Season with salt and pepper. Cover and bake at 325 ° for 1 hour. Add water 
during baking if necessary. Arrange chopped apples on top, cover, and continue baking 
for 30 minutes longer. Makes 4 servings. 
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Wild Rice Fruit Dessert 


4 cups wild rice, cooked 2 cups miniature 

1 can (14 oz) fruit cocktail, drained marshmallows 

1/2 cup mandarin orange segments | cup whipped cream 

1 can (14 oz.) cubed pineapple, drained 1/2 cup halved maraschino 
1/2 cup | chopped nuts cherries 


Mix rice with fruit (except cherries), nuts, and marshmallows. Cool mixture in 
refrigerator. Fold in whipped cream and top with cherries. Refrigerate until ready to 
serve. Makes 8 servings. 


Honey Nut Wild Rice Loaf 
1/4 cup honey 1 tsp baking powder 
1/4 cup butter, softened I tsp salt 
2 eggs 1/4 tsp ground cloves 
1 1/3 cups cooked wild rice 1/4 tsp ground mace 
1/2 cup chopped pecans 3/4 cup milk 
11/4 cups whole wheat flour 

(white if desired) 


Cream butter and honey in mixing bowl. Beat in eggs, until smooth. Stir in rice and nuts. 
Mix flour, baking powder, salt, cloves and mace in small bowl. Stir flour mixture, 1/3 at 
a time, alternating with milk, into egg mixture until combined. Pour into greased loaf 
pan. Bake at 325°F (165°C) for 50 to 60 minutes or until toothpick comes out clean. 
Makes 1 loaf. 
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and Resource 


gS Saskatchewan 
4 Environment WILD RICE APPLICATION 


Management Annual Permit or Term Operating Licence 
1. Name: _ Telephone: 
Address: Hospitalization No.: 


2. I do hereby make application for a permit/licence to cultivate and harvest wild rice in the area 
described/located as follows: 
Name of Water Body: 
Location (please attach map): 


Total Area: (Not to exceed 400 hectares) 
3. (a) Iam the legal age of 18 years, and have resided within Saskatchewan for the last 6 months. 
Yes , No 


(b) If applying within the Northern Administrative District, do you qualify as a Northerner (for 
criteria see Policy)? 


Yes , No 
4, (a) Have you any wild rice areas presently under permit within Saskatchewan? 
Yes , No 


(b) If yes, give total area (hectares of all permits) 


(c) Renewal Permit # 
5. If access is across private land, please attach copy of approval from landowner, in writing. 
6. List intended improvements to the area requested (*Department approval must be obtained prior to 
establishing any improvements, i.e. docks, trails, etc.) 


er 


7, Lagree to pay $ annual permit/licence fee, and submit a Progress Report annually before 
permit renewal will be considered. 

8. I am applying for this permit/licence on behalf of myself and no one else. 

9. Are you employed by the Department of Environment and Resource Management: Yes__ No__ 
If yes, please comply with Conflict of Interest Guidelines. 


I hereby declare that the above statements are true and correct and made for the purpose of obtaining a 
permit/licence and I am prepared to comply fully with the terms of the permit/licence which may be issued. 


Date: _ YD 


Applicant’s Signature 


Ee 


Conservation Officer’s Report and Recommendations 


1. Special conditions to be incorporated in the permit or licence. 
NS 
a 
I 
en 

2. Permit/Licence to expire 19 

3. (a) Permit fee collected $ 


(b) Licence fee collected $ 
(c) Field Receipt # 


. Approved b 
Date: 19 Pprovec’ bY Conservation Officer 
District 
. LANDS-27 
cc: Sustainable Land Management Branch, Prince Albert Revised 062494 


91 


and Resource 
Management 


ES Saskatchewan 
“ Environment 


WILD RICE PROGRESSREPORT 
FOR THE 19. =GROWING SEASON 


(To accompany payment for wild rice permit or licence renewal) 


1. Name: Address: 
Phone: 

2. Permit/Licence No.: Area covered by Permit/Licence: ha. 
Name of Lake/Bay: Location: 


Activities within Permit/Licence Area: 

(a) Total Area Seeded/Established to Date: ha. 

(b) Total Amount of Wild Rice Harvested kg. 
Amount Sold kg. To Whom: 


Amount Used for your own Seed kg. 


5. | Do you Own a Wild Rice Harvester? Yes No 
How is Wild Rice Transported from your Lake? Land Air 
Please check off any Wild Rice Production Problems that you had this Crop Year: 
High Water Levels__ Low Water Levels__ Beavers__ Poor Germination____ Straw Problems____ Strong Winds Reduced Harvest___ 
Frost___ Mechanical Problems with Harvester___ No Wild Rice Harvester Available___ 
Other Probiems_— 
8. _ Please list Site Improvements NOTE: (Department approval must be obtained prior to establishing 


any improvements such as docks, and other structures): 


Date: Signature: 


NOTE: CONVERSION FACFORS TO USE: 


2.2 Ibs. = 1 kg. 2.5 acres = 1 ha. 


LANDS-28 
Revised 06/28/94 
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Glossary 


Acid 


Adventitious roots 
Aerate 

Aerial leaves 
Agrochemical 
Agrologist 

Air rudder 


Airboat harvester 


Alkaline 
Anaerobic 


Annual plant 


Aquatic plant 


Bacteria 


A substance that can donate a hydrogen ion; most typical 
acids are sour and are compounds of hydrogen (H) with 
another element. (see pH) 


Extra roots which develop from an unusual place. In wild 
rice, this is generally the lower part of the stem. 


To supply or impregnate with air. Wild rice grows best in 
water and soil which has been aerated by waves, wind, and 
currents. 


Leaves that grow above the surface of the water. 


Chemical compounds applied by the grower. These include 
fertilizers, herbicides and pesticides, all of which are 
prohibited in Saskatchewan wild rice production. 


An agricultural specialist who can give advice on the best 
places and ways to grow crops. 


Steering device on an airboat harvester that works by 
deflecting the airstream created by the propeller. 


A light, manoeuvrable boat driven by an air propeller and 
equipped with a collecting tray. (see speedhead) 


Water or soil that has a pH above 7. 
Living or functioning in the absence of air or free oxygen. 


A plant which completes its life cycle in one year. During 
this time the plant grows, flowers, produces seeds, and dies. 


A plant that lives in water or in waterlogged environments. 


A microscopic plant-like organism. Some types cause the 
decay of organic material, others take nitrogen out of the air 
and convert it to a form that can be used by plants. 
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Bank statement 


Beater bars 


Biomass 


Break-even cost 


Broadcasting 


Capital 


Capital outlay 


Carbon dioxide 


Cleaning 


Conductivity 


Cultivate 


Curing 


Custom harvesting 


Cyclone seeder 


A report from your bank (usually prepared each month) that 
lists all transactions, that is, money paid out, money 
deposited, and any service charges. 


Plastic pipes installed across the speedhead to increase 
impact on the wild rice plants, and hence increase yields. 
Now mostly replaced by plastic fencing. 


The weight of plant material (including leaves, stems, and 
other tissues) that is present at a site. 


The price at which a product (e.g. wild rice) must be sold in 
order to cover costs of production. 


The scattering of seed evenly over an area to be planted. 


The amount of money or property used to operate a 
business. 


The amount of money used to purchase property or 
equipment to operate or expand a business. 


An atmospheric gas that readily dissolves in water and is 
used as a source of carbon in the manufacture of organic 
compounds through plant photosynthesis. 


The stage in wild rice processing at which debris and chaff 
are removed. 


A measure of the amount of electricity that will pass 
through soil or water. This is used as an indirect measure 
of dissolved minerals. 


Modifying growing conditions in order to improve crop 
development. 


The stage in wild rice processing in which freshly harvested 
grain is allowed to ferment and ripen before parching. (see 
parching) 


Harvesting another person's wild rice for a fee or share of 
the crop. 


A mechanical device used to broadcast seeds. 
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Debris 


Direct cost 


Dough stage 


Downtime cost 


Eh scale 


Embryo 


Emergent plants 


Ferrous 


Floret 


Gas exchange 


Genetics 


Geographic range 


Germination 


Grading 


Habitat 


Unwanted material. 


The actual cost of performing a task, excluding all 
overheads. 


Period in the development of a wild rice plant when the 
seed has a soft consistency. 


Costs incurred that are associated with, but are in addition 
to, the expense of performing a task. 


A measure (in millivolts) of the chemical state of oxidation 
in a waterlogged sediment, primarily used by researchers. 


A miniature plant within a seed. 


Aquatic plants in which some plant parts (typically stems 
and leaves) protrude above the water's surface. 


The typical form of iron compounds in poorly aerated, 
waterlogged sediments. In this form, the compounds are 
very soluble and may be toxic to wild rice plants. 


A single flower, usually one that is part of a panicle or 
similar type of flower cluster. 


The process whereby growing plants take in carbon dioxide 
and release oxygen. Normally, gas exchange occurs 
between the plant and the atmosphere, but submersed 
aquatic plants rely on gases dissolved in the water. 


The science or study of inheritable characteristics. 


The general area in which a species can be found. The 
actual distribution will be determined by specific site 
conditions. 


The sequence of events in a viable seed that leads to growth 
of an embryo and development of the seedling. 


The sorting of processed wild rice kernels by size and other 
characteristics. 


The natural environment of a plant. 
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Hectare 


Hulling 


Hydrogen sulphide 


Interest 


Licence 


Lodging 


Manomin 
Migratory 
Milk stage 


Nitrogen 


Northern 
Administration 
District 


Nutrient 


Organic 


Oxidation 


A metric measure of area, 100 x 100 metres. 


A stage in the processing of wild rice in which the papery 
cover of the kernel (hull) is removed. 


A poisonous gas formed in waterlogged sediments which 
can be easily detected by its characteristic smell, like 
"rotten eggs". 


Costs incurred for the privilege of borrowing money. 


A legal document that entitles a successful wild rice grower 
to operate his business on a provincial waterbody for a 
period of 10 years upon payment of annual fees. 


A condition in which plants are bent, by wind or other 
causes, and subsequently fail to straighten. 


An American Indian word for wild rice. 
To travel away from an area and return in a regular cycle. 


Period in the development of a wild rice plant when the 
seed material is a whitish fluid with the consistency of 
milk. The developing seed eventually becomes thicker and 
turns to a soft "dough" as the grain matures. 


An element essential for the growth of plants. 


A former provincial government district that covered the 
northern part of Saskatchewan, usually abbreviated as 
NAD. 


Any chemical element which a living organism requires for 
growth. 


A carbon compound associated with living organisms. 


A process which affects the composition and properties of 
chemical compounds. 


96 


Oxygen 


Paddy 


Panicle 


Parching 


Pathogen 


Perennial plant 


Pericarp 


Permit 


pH scale 


Plant competition 


Plant indicator 


Pollination 


Precambrian shield 


An atmospheric gas required for plant and animal 
respiration. Oxygen diffuses slowly into submersed 
sediments creating anaerobic conditions that can be 
detrimental to plant growth. (see Eh) 


An artificial wetland surrounded by a low embankment in 
which water depth can be regulated by precise grading, the 
use of drain tiles and sluices, or other means. 


An inflorescence or flower head, common in the grass 
family, that has a branched axis. 


A stage in the processing of wild rice when the kernels are 
dried and roasted to develop the flavour. 


Any disease-causing organism, usually bacteria and viruses. 


A plant that survives from year to year and typically 
produces seed each year. 


The outer wall of the ripened grain. 


A legal document that is required prior to seeding or 
operating a wild rice business in provincial waterbodies. 
Permits must be renewed each year for the appropriate fee. 


A measure of the acidity (or alkalinity) of a substance. 
Values less than 7 indicate an acid condition: those greater 
indicate an alkaline condition. 


The situation in which plant growth is affected by the 
common demand of two or more individuals on a limited 
supply of resources. 


Plants that can be used to assess the potential quality of a 
site for a particular purpose. 


Transfer of pollen from a stamen (or male plant part) to a 
stigma (or female plant part). 


The geologically ancient granites and other rocks which 
outcrop throughout northern Saskatchewan. 
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Progress report 


Radial oxygen loss 


Reduction 


Saline 


Scarify 


Security 


Sediment 
Shattering 
Speedhead 


Stand density 


Sulphate 
Tiller 
Viability 
Weed 


Wild Rice Allocation 


Policy 


Windrows 


A form giving complete details of a wild rice operation that 
must be filled in each year before a permit or licence is 
renewed. 


The loss of atmospheric oxygen from the roots of aquatic 
plants; a process which aids growth under anaerobic 
conditions. 


A chemical process that is characteristic of waterlogged 
sediments and which can cause problems of toxicity and 
nutrient imbalance for plants. 


Water or soils that contain unusually high concentrations of 
soluble salts such as sulphates. 


To mechanically scratch or damage the outer surface of the 
grain. 


A document or item held by a creditor as guarantee of his 
right to payment. 


The material deposited on the bottom of a water body. 
The shedding of mature kernels from the flower head. 


The collecting tray and attachments mounted on the front of 
an airboat harvester. 


The number of plant stems in a given area (usually recorded 
as the number of stems per square metre). 


A chemical compound of sulphur and oxygen. 


A secondary stem arising from the lower part of a main 
stem. 


The potential of a seed to germinate. 


Any unwanted, troublesome, or useless plant that hinders 
the growth of the crop. 


The document that provides the legal regulations governing 
the wild rice industry in Saskatchewan. 


A heaped row in which wild rice is laid to assist proper 
curing. 
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Zizania The scientific name for the wild rice genus. The species of 
this member of the grass family are: 
(a) Palustris with varieties palustris (northern) and interior; 
(b) Aquatica with variety aquatica (southern), 
(c) Aquatica with variety brevis (estuarine); and 
(d) Texana (Texas). 
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100 


Metric unit to Imperial unit 


From 


Linear 
millimetre 
centimetre 
metre 


kilometre 


Weight 
gram 
kilogram 


tonne 


Area 


square metre 


hectare 


square 
kilometre 


Volume 


litre 


Agricultural 


kilogram per 
hectare 


Multiply 


CONVERSION TABLE 


Imperial unit to Metric unit 


Gives From Multiply Gives 


millimetre 
centimetre 
metre 


kilometre 


gram 
kilogram 


tonne 


square 
metre 


hectare 


square 
kilometre 


kilogram 
per hectare 


pounds 
per acre 


pounds 
per acre 


